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Now, to meet the increasing demand for higher tonnages, Wilfley introduces a new 
10” slurry pump! This addition to the famous Wilfley Model “‘K”’ pump line will be 
available with a variety of abrasion-resistant alloys and interchangeable, soft rubber- 


covered wear parts. The economical operating features of all Wilfley Sand Pumps are 
built into this new model. Jadéaddual Engineering on Every Application 
Write, wire or phone for complete details. 
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Low maintenance costs 
Continuous, trouble-free operation 


Long pump life 


Quick, easy replacement 
of parts 
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COMING EVENTS 


ex. MAIN ING 
Oct. 9-10, AIME-ASME Solid Fuels Conference, ; 


tel Chamberlin, Olid Point Comfort, Va. 


Oct. 9-10, ECPD annual meeting, Sheraton- 
Jefferson Hotel, St. Louis. 


Oct. 13-16, Soc. of Exploration Geophysicists, 
ng meeting, Gunter Hotel, San Antonio, 
exas. 


Oct. 15-17, Energy Resources Conference, Brown Vol. 10 NO. 10 OCTOBER 1958 


Palace Hotel, Denver. 


COVER Electrostatic separation as a dry benefwiation process for industrial 
Control; Salt Loke City. 


minerals seems to offer advantages over other methods. Artist Herb McClure 
Ges, 16-18, om Anrual Field Conference, New diagrams the basic step in the process on this month's cover, see page 1081. 
Soc. ‘ooper 

1057 FluoSolids Roasting of Dowa’s Yanahara Sulfides 
Oct. 17, Appalachian Geological Soc., Pittsburgh © H. Kurushima and R. M. Foley 

Geological Soc., joint meeting, Mont Chateau 4 e 

Lodge near Morgantown, W. Va. 1062 Exploration Extends Magma’s Future ¢ R. Webster 
Oct. 20-23, National Clay Conf , Natural i i id i ) 

Chey Conference, 1066 Top Executives Highly Paid in Nonferrous Metals Industry 

ton, C. S. R. Brainard 
Oct. 23-25, AIME Mid-America Minerals Con- 1076 DSM Screens in a Heavy-Media Cyclone Plant 

ference, Chase-Park Plaza Hotels, St. Louis. © W. R. Van Slyke, J. Stukel, and L. Keller 
Oct. 24, AIME Lehigh Valley Section, technical i ite in the West Indies Econom ) 

vol ey, Section. technica 1079 Jamaican Bauxite in the Wes co! S. Bracewell 


ORE CONTROL 


Oct. 24, AIME Pennsylvania-Anthracite Section 


1068 Jackpile Uses Extensive Blasthole Sampling R. B. Schlosser 
Oct. 31-Nev. 1, AIME Central Appalechion Sec- 1070 Lucky Mc Employs Assays, Careful Open Pit Slices 
tion and West Virginia Coal Mining Inst., e K. G. Wallace 
joint meeting, The Greenbrier, White Sul- 
phur Springs, W. Vo. 1074 Blending Control at Cord Mine « S. E. Craig 
yy 1075 Good Practice in Uranium Ore Sampling ¢ G. C. Ritter 
national Mining Assn., Carlsbad, N. M. ELECTROSTATIC SEPARATION 
Nov. 7, AIME Pittsburgh Sec nd AIME 
NoHc ‘Pittsburgh Section, onnual 1081 Application of Electrostatics to Potash Beneficiation 
=. I. M. LeBaron and W. C. Knopf 
Hotel, Pittsburgh. 1084 Application of Electrostatics to Concentration of Coarse 
Mev, 19-14, Missouri School of Mines ond Met- Pebble Phosphate ¢ E. Northcott and F. N. Oberg 
searc : University of Missouri, Rolla, "Mo. 1087 Application of Electrostatics to Feldspar Beneficiation 
Nov. 14-15, AIME Southeast Section, annual fall e E. Northcott and I. M. LeBaron 
meeting, Atlanta. 1094 The Geiger Counter as a Control Tool in Processing 


Nov. 18, AIME Ohio Valley Subsection, Presi- | 


F Potassium-Bearing Ores ¢ W. C. Knopf and G. Samsel 
dent’s night—guest: Augustus B. Kinzel; 


Ricardo’s, Columbus, Ohio. DEPARTMENTS 
Dec. 5, AIME Lehigh Valley Section, ladies’ 1030 = Letters 1104 = Scholarships 
valley 1034 Books 1106 AIME News 
Dec. 6, AIME Eastern North Carolina Subsec- 1038 Abstracts 1111 = Around the Sections 
1043. Manufacturers News 1112 Personals 
1047 Reporter 1117. Obituaries 
Place of ‘Reseorch. in’ the Minerals. in- 1051 Trends 1120 Professional Services 


dustries; members: chairman J. M. Ehrhorn, 


one: chy. M. 1097 SME Bulletin Board 1124 Advertisers Index 


1055 Items for Your Information ¢ Rixford A. Beals 


Jan. 5-9, 1959, 2nd Caribbean Geological Con- 


ference, University of Puerto Rico and Eco- 

nomic Development a of the FEATURED ITEMS 

Commonwealth of Ruerto ico, sponsors; ons 
University of Puerto Rico, Mayaguez, P.R. 1038 An Abstract Column Is Initiated 


Jan. 12, AIME Minnesota Section, annual meet- 1102 News From the World of Education 
1104 = Scholarship Information 

Jan. 13-14, Annual Mining Symposium, Univer- 1109 Society of Mining Engineers Membership Application @ 
sity of Minnesota, Duluth. ¢ : 


Feb. 5-6, California Governor's Industrial Safety 
Conference, Biltmore Hotel, Los Angeles. 


Feb. 5-7, Centennial Celebration and Mining 
Convention, sponsored by Colorado Mining 
Assn. and others, Denver. 
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HE following employment items are made 

available to AIME members on a non- 
profit basis by the Engineering Societies Per- 
sonnel Service, Inc (Agency) operating in 
cooperation with the Four Founder Societies 
Local offices of the Personnel Service are at 
8 W 40th St., New York 18; 100 Farnsworth 
Ave., Detroit; 57 Post St, Sam Francisco; 84 
E Randolph St., Chicago 1. Applicants should 
address all mail to the proper key numbers in 
care of the New York office and include 8c 
in stamps (no stamped envelopes) for for- 
warding and returning application. The appli- 
cant agrees, if placed in a position by means 
of the Personnel*Service, to pay the place- 
ment fee listed by the Service. AIME mem- 
bers may secure a weekly bulletin of positions 
available for $3.50 a quarter or $12 a year 


MEN AVAILABLE 


Chief Metallurgist, metallurgical 
engineer, M.S., D.Sc. in metallurgical 
engineering, age 32. Five years ex- 
perience in mineral industry re- 
search with leading research foun- 
dation. Three years metallurgical 
engineer with mining company in 
charge of plant control and research. 
Location, immaterial. M-438. 


Geologist, A.B., age 32. Four and 
one half years experience in mining 
exploration geology including map- 
ping, drilling, development, and 
evaluation. Prefer eastern U. S. 
M-439. 


Mine Engineer, B.S., age 27. Four 
years experience major Pb-Zn pro- 
ducer, surveying and mapping, sur- 
face and underground. Prefer for- 
eign location. #1875-San Francisco. 


Office Engineer or Cost Studies, 


WANTED: Large Mine Ventilating Fan. 
100,000 CFM capacity at 1” pressure. 


Ft. Dodge Limestone Co., Inc. 
Ft. Dodge, lowa. 


ASSISTANT MILL SUPERINTENDENT 

Complex lead-zinc 1 -ton selective 
flotation mill at 13,000 feet in Latin 
America needs young, alert assistant 
mill superintendent with BS degree in 
metallurgy and five years’ milling ex- 
perience, preferably selective flotation. 
Knowledge Spanish heipful, but not es- 
sential. Three-year agreement, liberal 
vacation allowance; camp isolated, but 
comfortable, congenial. Schooling pro- 
vided through eighth grade. Opportunity 
for establishing connection with major 
metal producer in stimulating position. 
If interested, send education and ex- 
perience resume, photograph, ond salary 
desired to: 


Box 10-ME, AIME 
29 West 39th St. New York 18 


E.M., age 62. Top management, in- 
dustrial minerals (limestone). Twen- 
ty-one years with last company. Pre- 
fer San Francisco Bay area. #1882- 
San Francisco. 


Coal Preparation Engineer, desires 
employment in coal industry. B.S. in 
mining, M.S. in mineral dressing, 
plus seven years experience in coal 
preparation. Experience includes 
management, supervision, engineer- 
ing design, construction, coal chem- 
istry, and trouble shooting in coal 
preparation plant. Plant experience 
includes heavy media, Rheo Laveur, 
Chance cone and jig, plus all fine 
coal cleaning equipment. Presently 
employed. M-440. 


“GM POSITIONS OPEN 


Assistant to Chief Engineer, B.S. 
in mining or metallurgical engi- 
neering, under 50, with ten years ex- 
perience in mine plant and metal- 
lurgical plant engineering, mine and 
metallurgical operations. Knowledge 
engineering, mining, metallurgy, ad- 
ministration. Will act as administra- 
tive assistant to chief engineer for 
personnel, cost control, and special 
assignments and studies. Traveling, 
no car required. Salary, up to $14,- 
000. Location, western U. S. C6909. 


Mine Superintendent, with pro- 
duction and management experience 
in mining of uranium ore to take 
charge of 100-tpd operation at 50,000 
to 100,000 tons proven property. Sal- 
ary, $9000 per year plus living quar- 
ters. Location, Arizona. W6504. 


Field Sales Engineer, degree in 
metallurgy or minerals beneficiation 
preferred, for multi-division com- 
pany. Will be responsible for proc- 
ess equipment sales to the metallic 
and nonmetallic industries. Must 
have three to five years experience 
in processing equipment field. Lib- 
eral benefits with good starting sal- 
ary plus incentive based directly on 
sales efforts. Car furnished and ex- 
penses paid. Territory, northeastern 
territory out of New York. W6330. 


Mining Engineer, registered, for 
civil engineering work in conjunc- 
tion with new central cleaning plant 
for coal mining, 15,000 tpd. Upon 
completion of plant would be trans- 
ferred back to mines as chief of the 
engineering department for two new 
mines now in development stage; 
mines will be 5000-tpd fully mech- 
anized operation. Salary, $7,800 year 
to start; when transferred to mine, 
$10,800 a year to start. Location, 
South. W6024. 


SALES ENGINEERS — Several 


with major manufacturer of blast hole 
drilling equipment in domestic field 
sales. Sales technical education and 
previous sales experience in this field 
are preferred. 


Box 11-ME AIME 
29 West 39th St. New York 18 
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Small Operator’s Headache 


(Ed. Note: This letter was received 
from a member in Nevada recently. 
The Secretary’s reply appears below.) 

I am very happy to inform you 
that I am at last able to forward my 
long delinquent dues and did so this 
morning under separate cover. I have 
felt terribly about this matter and 
really wanted to write before this 
and ask for grace. But always ! 
have thought that perhaps next week 
or so I would be able to pay my dues 
and not have to make such a request. 
As the weeks have grown into 
months this has become more and 
more a concern to me, for I sincerely 
want to remain an active member of 
the Institute and the Society in par- 
ticular. The arrival of your letter is 
coincident with the first run of good 
work I have had this year, and I 
certainly look forward to being a 
member in good standing again. 

I know that you are well aware 
of the general lethargy in mining, 
but the plight of the very small 
operator is such that few understand 
it. As difficulty has pyramided to 
impossibility, the ranks of the ‘ham 
and eggers’ are so depleted that the 
category is almost relegated to his- 
tory. I am more fortunate than most, 
perhaps, in being as well accom- 
plished in the practical as trained in 
the technical. To be able to use a 
muck stick or a slip stick with equal 
facility is largely the reason that I 
am still going as an independent. 
This involves a lot of hard work and 
presupposes an avowed faith in the 
future of the small operator. 

The only time I am really dis- 
couraged is when I sit down at the 
end of the month and try to decide 
what can be paid and the priority 
of payment. Something or someone is 
usually slighted, and my dues have 
received far less consideration than 
I should like to have given them. I 
just hope that I won’t be forced to 
make some of these same decisions 
next year. 

Again I should like to thank you 
for your letter of the 23rd. I feel 
that this letter warrants a personal 
answer to you along with some sort 
of an explanation as to why I have 
been delinquent. I sincerely assure 
you that I consider it a privilege and 
a pleasure to be numbered in a So- 
ciety which takes such individual 
interest in its members. 


Small Operator 


I know that things have been par- 
ticularly hard for miners big and 
(Continued on page 1035) 
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This new Spencer improvement — shipping ammonium possible to store oil filled bags without danger 
nitrate in sturdy polyethylene bags— now makes it 


of leak- 
age. Bags can even be stored out in the open for days! 


Now! Ammonium Nitrate In Plastic Bags: 


Revolutionary new polyethylene bags for Spencer Ammonium Nitrate 
end nuisance of leaking oil, slippery bags . . . help solve storage 
problems because they can be stacked outdoors. 


Better than ever is the ammonium 
nitrate blasting process, pioneered 
four years ago by Spencer Chemical 
Company. That’s because Spencer 
now offers you ammonium nitrate 
in heavy-duty polyethylene bags! 


This new Spencer exclusive means 
that Spencer Ammonium Nitrate is 
easier to handle, easier to store. 


Greater cleanliness is the first ad- 
vantage these new bags offer. In the 
field it is common practice to add 
oil directly to the nitrate in the bag 
and then store it. This allows oil to 
soak into the nitrate and gives 
better results. 


With paper bags, leakage often 
results. Bags get oily and soiled, 
making them hard to handle, and 
they have to be kept upright. With 
polyethylene bags, you can add oil 
through a small opening at the top 


of the bag and then seal it up with 
tape! You can then stack bags in 
the normal manner without fear of 
leakage. Oil soaks into the mix, not 
into trucks or storehouse. 


And unlike paper bags, waterproof 
polyethylene bags can be left in the 
open field—even during rainstorms! 
No need even to cover them up. 
And because they can be left in the 
open field, Spencer Ammonium 
Nitrate bags can solve critical prob- 
lems of storage space. 


Besides these exclusive bags, Spen- 
cer offers you free advice and serv- 
ice, giving you the full benefits of 
the knowledge and experience 
gained from its pioneer work in this 
field. Spencer’s special bulletin, 
“Cut Blasting Costs with Spencer 
Prilled Ammonium Nitrate,” is 
yours for the asking. Mail coupon 
today! 


Spencer Chemical Company 
Sales Supervisor, 

Industrial Ammonium Nitrate 
403 Dwight Building 

Kansas City 5, Missouri 


(0 Please send me free Spencer 
bulletin, “Cut Your Blasting 
Costs with Spencer Prilled 
Ammonium Nitrate.” 


) Please have a Spencer Techni- 
cal Service Representative call— 
without cost or obligation to me. 


Name. 
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Specialized Equipment for 


Allis-Chalmers factures mills in a maximum range 
of sizes — your assurance of getting the most suitable 
mill for a given purpose. Mill types include: Rod Mills 
— for wet or dry grinding, 4 to 20 mesh; Ball Mills — 
for wet or dry grinding, 20 to 200 mesh; Pebble Mills 
— for grinding with non-metallic grinding media and 
liners where iron contamination is undesirable; Ballpeb 
and Compeb Mills — for fine grinding and stage grind- 
ing in multi-compartment types. 


| 


Vi JEL 


ONLY Allis-Chaimers bulillids processing machinery and 
matched electrical equipment for the mining industry 


Maximum mill efficiency is the product of plant design, material flow, close coordination of all processing 
equipment, careful matching of processing equipment with supporting electrical equipment, power supply, main- 
tenance. All these factors are carefully considered before Allis-Chalmers makes equipment recommendations. 
And no other company makes both mechanical and electrical equipment for the mining industry. Only Allis- 
Chalmers has the facilities and experience to apply and coordinate all equipment for a complete mill. 


Help from a technical team. Before a recommendation is offered, a careful study of all the require- 
ments and variables is made by an Allis-Chalmers team of research, design, manufacturing and application 
specialists. Where necessary, special problems are worked out in our pilot plant facilities. Finally, all informa- 
tion is assembled and acted on by our mining industry application department. Our resulting recommendation 
promises you complete plant efficiency backed by Allis-Chalmers responsibility for the entire installation. 

Call your nearby Allis-Chalmers representative to arrange for a cooperative effort between A-C and you 
or your consultants. Or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 
Balipeb and Compeb ore Allis-Chalmers trademarks. 


to stey 


ahead 
MODERNIZE! 


Unit Substations 


ALLIS-CHALMERS 


a; Gyratory Crushers Screens Rubber-Lined Pumps Motors 
= 
| 
- a 
| 
i 
Motors Control 
A-5756 


Order directly from the publisher 
all books listed below except 
those marked ¢ The books 
so marked (¢ ¢ ©) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
29 W. 39 St., New York 18, N. Y. 


Surface Chemistry: Theory and Ap- 
plications, by J. J. Bickerman, sec- 
ond edition, Academic Press, 111 
Fifth Ave., New York 3, N. Y., 501 
pp., $15, 1958.—Contains substantial 
data on electric surface phenomena, 
particularly electrokinetic theory 
and measurement. Many sections 
have been rewritten, incorporating 
new developments within the past 
ten years and re-evaluating material 
preceding this period. The author 
treats surface chemistry as a part of 
physical chemistry. e e e 


Manual of ASTM Standards on Re- 
fractory Materials, eighth edition, 
American Soc. for Testing Materials, 
1916 Race St., Philadelphia 3, Pa., 


Complete Line Of 


DREDGES 
and 
DREDGING 
EQUIPMENT 
FOR MINING 


® Hydraulic 
®@ Bucket Line (Placer) 
® Dipper 
® Grapple 
Plus detailed engineering service 
. .. write for full information. 


ELLICOTT MACHINE CORPORATION 
1635 Bush Street, Baltimore 30, Md. 
525 Market Street, San Francisco 5, Calif, 


Subsidiaries: Dragues Ellicott France, Paris, 
France; Ellicott de Mexico, Mexico City, 

McConway Torle Pittsburgh, 
Pa.; Baltimore Foundry hine cone 
Baltimore, Md. 


Successors to the floating dredge busi of the 
Bucyrus-Erie Co. and the American Steel 
Dredge Co. C mpl erigi ing sales and 
repair parts service. 1146 
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397 pp. $5.50, 1957.—Brings together 
all of the ASTM standards and ten- 
tative specifications, classifications, 
methods of testing, and definitions 
pertaining to refractories. Also in- 
cludes suggested procedure for cal- 
culating heat losses, petrographic 
techniques, and industrial surveys 
of service conditions of refractories. 
eee 


Engineering College Research Re- 
view, edited by Renato Contini, 
1957-1959 edition, Engineering Col- 
lege Research Council, University 
Heights, New York 53, N. Y., 440 pp., 
$2, 1958—An exhaustive analysis 
and location guide for engineering 
and associated science research ac- 
tivities. Valuable for use in college 
and industry libraries, for placement 
of research contracts, or for individ- 
ual research workers. The institu- 
tion, the research administration 
personnel, their policies or limita- 
tions, courses, conferences, and proj- 
ects are listed by title. Special fea- 
tures include a history of the ECRC 
with a statement of their research 
policy, and a listing of member 
institutions. e e e 


Agricola on Metals, by Bern Dibner, 
Burndy Library, Norwalk, Conn., 128 
pp., $2.50, 1958.—Distilled from De 
Re Metallica, written in Latin in 
1556 by Georgius Agricola, and 
translated into English by Herbert 
Hoover and his wife in 1912, this 
book also comments on the scholar- 
ship of the translators. This historic 
textbook on mining and metallurgical 
engineering in the 16th century shows 
the highly developed industrial cul- 
ture that is the heritage of modern 
technology. Many of the features of 
mass production are foreshadowed 
in the early use of power-operated 
machinery; the division of labor into 
sorters, washers, smelters, and other 
specialists; the complex hierarchy of 
administration; and the unusual con- 
cern for the miners’ health and 
safety. e @ 


Low Grade Ores, A Survey of Ameri- 
can Research Methods, published by 
The European Productivity Agency, 
Organization for European Economic 
Cooperation, Publications Office, 1346 
Connecticut Ave. N.W., Washington 
6, D. C., 160 pp., $3, 1958.—The report 
of representatives of nine European 
countries on a mission in the U.S. 
and Canada to study the latest 
methods of chemical and physical 
research employed in ore beneficia- 
tion and concentration. Special at- 
tention was paid to the relationships 
of the organizations studied, their 
research facilities, and financial 
backing. e 


Technical Advances in Milling and 
Process Metallurgy in Canada Dur- 
ing 1957, Information Circular IC 
103, by L. E. Djingheuzian, Dept. of 
Mines and Technical Surveys, Mines 
Branch, Ottawa, Ont., Canada, 8 pp., 
1958.—Article reprinted from Cana- 


dian Mining Journal, February 1958, 
shows the intensified research into 
improving methods of recovery and 
processing of metals with the hope 
of offsetting falling base metal 
prices. 


The Leaching of Manganese from 
Pyrolusite Ore by Pyrite, Research 
Report No. R 3, by G. Thomas and 
B. J. P. Whalley, Publications Distri- 
bution Office, Dept. of Mines and 
Technical Surveys, Mines Branch, 
Ottawa, Ont., Canada, 25¢, 1958.— 
Address requests for copies to: Pub- 
lications Distribution Office, Mines 
Branch, and include postal or ex- 
press money order, made payable to 
the Receiver General of Canada. 


The Industrial Minerals of New- 
foundland, Report No. 855, by G. F. 
Carr, Industrial Minerals Div., Pub- 
lications Distribution Office, Dept. of 
Mines and Technical Surveys, Mines 
Branch, Ottawa, Ont., Canada, $2, 
1958.—Requests for copies should be 
accompanied by postal or express 
money order, made payable to the 
Receiver General of Canada. 


Zine in Canada with Comments on 
World Conditions, Memorandum Se- 
ries No. 137, by R. E. Neelands and 
D. E. Fraser, Publications Distribu- 
tion Office, Dept. of Mines and Tech- 
nical Surveys, Mines Branch, Ot- 
tawa, Ont., Canada, 50¢, 1958.—For 
copies send postal or express money 
order payable to Receiver General 
of Canada. 


ASTM 1957 Proceedings, Vol. 57, 
American Society for Testing Mate- 
rials, 1916 Race St., Philadelphia 3, 
Pa., 1430 pp., $12, 1958—This vol- 
ume includes the summary of pro- 
ceedings of the ASTM 60th annual 
meeting and the Philadelphia spring 
meeting, the annual president’s ad- 
dress, 66 reports of technical com- 
mittees, special sessions and papers, 
and an index of all papers published 
by the society in 1957. e e e 


Coal Mines in Canada, Mineral Re- 
sources Operators List No. 4, Publi- 
cations Distribution Office, Dept. of 
Mines and Technical Surveys, Mines 
Branch, Ottawa, Ont., Canada, 25¢, 
1958.—Postal or express money or- 
der, made payable to Receiver Gen- 
eral of Canada, must accompany 
copy request. 


Geological Map Symbols, Data Sheets 
Nos. 1-3, American Geological Insti- 
tute, 2101 Constitution Ave., Wash- 
ington 25, D. C., special price to edu- 
cational institutions of 15¢ per set of 
3 in quantities of 10 sets or more; set 
of 3, 25¢. e @ @ 


Availability of Publications and 
Other Data of the U. S. Geological 
Survey, Data Sheet No. 4, American 
Geological Institute, 2101 Constitu- 
tion Ave., Washington 25, D.C., 10¢. 


Geologic Column and Scale of Time, 
Data Sheet No. 5, American Geologi- 
cal Institute, 2101 Constitution Ave., 
Washington 25, D.C., 10¢. 


| 
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Gmelins Handbuch der Anorgani- 
schen Chemie, System Nr. 28: Calci- 
um, eighth edition, Verlag Chemie, 
Weinheim/Bergstrasse, Germany, 656 
pp., 219DM ($52.56), 1957—A com- 
pilation of technical data on the 
respective elements and their com- 
pounds. This calcium volume covers 
calcium compounds with hydrogen, 
oxygen, nitrogen, fluorine, chloride, 
bromine, iodine, and sulfur. e e e 
Gmelins Handbuch der Anorgani- 
schen Chemie, System Nr. 60: Kup- 
fer, eighth edition, Verlag Chemie, 
Weinheim/Bergstrasse, Germany, 624 
pp., 349DM_ ($83.76) , 1958.—This vol- 
ume covers copper compounds with 
the same eight elements in the cal- 
cium volume, plus selenium and 
tellurium. For each compound, data 
are given for structure, chemical and 
physical properties, thermodynamic 
characteristics, and other pertinent 
information, with graphs and tables. 
eee 


Television in Science and Industry, 
by V. K. Zworykin and others, John 
Wiley & Sons Inc., 300 pp., $10, 1958. 
—A detailed description of television 
equipment plus an_ introduction 
showing the application of television 
to industry, medicine, and other 
purposes. @ @ @ 

Managing Geographically Decentral- 
ized Companies, by George A. Smith, 
Jr., Harvard Business School, Div. of 
Research, Soldiers Field, Boston 63, 
Mass., 185 pp., $3.50, 1958.—An analy- 
sis of the clinical histories of decen- 
tralized firms and of their organiza- 
tional problems and experience. @ @ @ 
Man, Metals and Modern Magic, by 
J. Gordon Parr, published jointly by 
the American Society for Metals, 
7301 Euclid Ave., Cleveland 3, Ohio, 
and the Iowa State College Press, 
Ames, Iowa, 238 pp., $2.95, 1958.— 
A history of the role that metals 
have played in the development of 
civilization, from 6000 B.C. to the 
present. e @ @ 

Differential Thermal Analysis, by 
W. J. Smothers and Yao Chiang, 
Chemical Publishing Co. Inc., 212 
Fifth Ave., New York 10, N. Y., 444 
pp., $16, 1958.—The origins of the 
method, the equipment needed, the 


(Continued on page 1036) 


Continued from 
page 1030 


small during this year and doubly 
appreciate your decision to pay your 
dues at this time. There are some 
indications that the economy is on 
the upswing again. 

We do take an active interest in 
our members. Sometimes it seems 
that our efforts are not appreciated 
but one letter like yours makes it 
all worthwhile. 

John C. Fox 
Secretary, SME 


st on the 
agenda of 
your ‘summit 
conference’ 


Precise facts about your raw materials is an impera- 
tive ‘must’ in this era of competition based on every 
use of scientific knowledge. Successful operators recog- 
nize that guesswork at the start is gambling on the 
end result . . . whereas accurate evaluation points the 
way to controlled costs and assured profits. 


GEARY-JENNINGS 


SAMPLER 


.. . industry’s 
trusted monitor 
of TRUE VALUES 


For accurate automatic samples of practically all kinds 
of materials, industries throughout the world have 
long depended on the rugged, adaptable Geary-Jen- 
nings Sampler. Screw type available in standard and 
heavy duty models up to % H.P. — 60” stroke. Heavy 
duty chain drive units in standard models to 1% H.P. 
— 108” stroke. Specials engineered for unusual appli- 
cations. 

For full details on how Geary-Jennings Sampler can 
be profitably applied in your processing operation, 
write for free literature or special information. 


$-501 


GALIGHER 


CONSULTATION + ORE TESTING PLANT DESIGN 


GALIGHER PRODUCTS: AGITAIR® Flotation Machine, VACSEAL Pump, 

Geary-Jennings Sampler, Acid-proof Sump Pump, Geary Reagent Feeder, | SEENGNMNEE 
Laboratory AGITAIR® Flotation Machine, Laboratory Pressure Filter, Labor- “Si 
atory Ball Mill, Rubber Lined and Covered Products, Plastic Fabrication. | SERVICE Yipee 
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factors involved, and selected appli- 
cations of quantitative differential 
thermal analysis are covered. e ee 


STATE PUBLICATIONS 


Barite Deposits in Montana, by Victor C. 
DeMunck and Walter C. Ackerman, Informa- 
tion Circular 22, Montana Bureau of Mines 
and Geology, Room 203-B, Main Hall, Mon- 
tana School of Mines, Butte, Mont., 30 pp., 
3 plates, gratis, 1958. 


Potosi Tungsten District in Madison County, 
Montana, by Theodore H. Eyde, Information 
Circular 21, Montana Bureau of Mines and 
Geology, Room 203-B, Main Hall, Montana 
School of Mines, Butte, Mont., gratis, 1958. 


Geology and Mineral Resources of Elko 
County, Nevada, by Arthur E. Granger, Men- 
dell M. Bell, George C. Simmons, and Flor- 
ence Lee, prepared cooperatively by the 
USGS and University of Nevada, Reno, Nev., 
216 pp., 19 maps, 23 figs., 8 tabs., $2.50 (plus 
10¢ postage and handling), 1957. 


Geological Quadrangle Maps of New Hamp- 
shire: Bellows Falls, Franconia, Keene-Brat- 
tleboro, Littleton, Lovewell Mountain, Mas- 
coma, Monadnock, Mt. Chocorua, Mt. Cube, 
Mt. Pawtuckaway, Mt. Washington, Percy, 
Plymouth, Sunapee, Wolfeboro; New Hamp- 
shire State Planning & Development Commis- 
sion, State Office Bldg., Concord, N. H., 50¢ 
(20% discount for 10 or more of each map), 
= check payable to State of New Hamp- 
shire. 


Sands of the Merrimack Valley, by Lawrence 
Goldthwait, Preliminary Report XVI, New 
Hampshire Planning & Development Commis- 
sion, State Office Bldg., Concord, N. H., 19 
pp., 50¢ (make check payable to State of 
New Hampshire), 1957. 


The Geology of New Hampshire, Vol. Il, 
Minerals and Mines, by T. R. Meyers and 
Glenn W. Stewart, New Hampshire State 
Planning & Development Commission, State 
Office Bidg., Concord, N. H., 107 pp., map, 
$1.50 (make check payable to State of New 
Hampshire), 1956. 


Topographic Map of New Hampshire, New 
Hampshire Planning & Development Com- 
mission, State Office Bldg., Concord, N. H., 
51x39 in., 3 colors, 1 in. equals 4 mi, $1.00 
= check payable to State of New Hamp- 
shire). 


Geologic Map of New Jersey, No. 40, State 
Bureau of Geology and Topography, State 
Geologist, New Jersey Dept. of Conservation 
and Economic Development, 520 East State 
St., Trenton, N. J., 27x48 in., $2.00 (make 
check payable to Treasurer, State of New 
Jersey). 


Surface Formations, Valley of the Passaic, 
map, State Bureau of Geology and Topog- 
raphy, State Geologist, New Jersey Dept. of 
Conservation and Economic Development, 520 
E. State St., Trenton 25, N. J., 27x38 in., 50¢ 
(make check payable to Treasurer, State of 
New Jersey). 


CANADIAN PUBLICATIONS 


Aeromagnetic Survey 1954, Sherridon Area, 
Mines Branch, Dept. of Mines & Natural Re- 
sources, Winnipeg, Manitoba, Canada, scale 
1 in. to % mile, $5. 


Geology of the Winnipeg River Area, Publi- 
cation 56-1, by J. F. Davies, Mines Branch, 
Dept. of Mines & Natural Resources, Winni- 
peg, Manitoba, Canada, $1, 1956. 


Isopach and structure contour map of the 
Mississippian System of southwestern Mani- 
toba, Stratigraphic Map No. 4, compiled by 
H. M. Zaborniak, Dept. of Mines and Natural 
Resources, Mines Branch, Winnipeg, Mani- 
toba, Canada, $2, 1957. 


Daly Field-Structure contour map on the 
First Crinoidal Zone ef the Ledgepole For- 
mation, Stratigraphic Map No. 7, compiled 
by O. J. Fleming, Dept. of Mines and Natural 
Resources, Mines Branch, Winnipeg, Mani- 
toba, Canada, $2, 1957. 


Structure contour map of Upper Virden Mem- 
ber, Lodgepole Formation, Stratigraphic Map 
No. 8, compiled by O. J. Fleming, Dept, of 
Mines and Natural Resources, Mines Branch, 
Winnipeg, Manitoba, Canada, $2, 1957. 


Structure contour map, top of Precambrian, 
Stratigraphic Map No. 10, compiled by O. J. 
Fleming, Dept. of Mines and Natural Re- 
sources, Mines Branch, Winnipeg, Manitoba, 
Canada, $2, 1957. 


Structure contour and isopach map of Winni- 
peg Formation, Stratigraphic Map No. 11, 
compiled by O. J. Fleming, Dept. of Mines 
and Natural Resources, Mines Branch, Winni- 
peg, Manitoba, Canada, $2, 1957. 


Structure contour and isopach map of Red 
River Formation, Stratigraphic Map No. 12, 
compiled by O. J. Fleming, Dept. of Mines 
and Natural Resources, Mines Branch, Winni- 
peg, Manitoba, Canada, $2, 1957. 


Structure contour and isopach map of Stony 
M tai ermation, Stratigraphic Map No. 
13, compiled by O. J. Fleming, Dept of Mines 
and Natural Resources, Mines Branch, Winni- 
peg, Man., Canada, $2, 1957. 


Structure contour and isopach map of sand 
sone, Ashville Formation, Stratigraphic Map 
No. 14, compiled by O. J. Fleming, Dept. of 
Mines and Natural Resources, Mines Branch, 
Winnipeg, Man., Canada, $2, 1957. 


Annual Report of the Dept. of Lands and 
Mines, Mines Branch, c/o Custodian of Maps, 
P.O. Box 758, Fredericton, New Brunswick, 
Canada, gratis. 


Salt, Information Circular 57-1, by J. B. 
Hamilton, Dept. of Lands and Mines, Geologi- 
cal Div., Mines Branch, Fredericton, N.B., 
Canada, 1957. 


Limestone, Information Circular 57-2, by 
J. B. Hamilton, Dept. of Lands and Mines, 
Geological Div., Mines Branch, Fredericton, 
N.B., Canada, gratis, 1957. 


Coal, Information Circular 57-3, by J. B. 
Hamilton, Dept. of Lands and Mines, Geo- 
logical Div., Mines Branch, Fredericton, 
N.B., Canada, gratis, 1957. 


Map of Upper Parts Pabineau and Little 
Rivers, Geology P-7, by A. L. McAllister and 
J. C. Smith, Dept. of Lands and Mines, Geo- 
logical Div., Mines Branch, Fredericton, 
N.B., Canada, gratis, 1957. 


DIAGONAL DECK 
No. 6 


CONCENTRATOR 
TABLE 


AST 


Concentration of Minerals is Most 
Efficient on the SuperDuty® Table 


The SuperDuty DIAGONAL-DECK® table so com- 
bines and balances all tabling factors that it delivers 
highest grade concentrates along with negligible loss 
to the tailings and a greatly reduced middling load. 
Such efficiency is accompanied by low operating and 
maintenance costs, a tailor-made combination for 
high-profit operations. Send for Bulletin 118-B. 


THE DEISTER CONCENTRATOR CO., INC. 


The Original Deister Co., Established 1906 


w Ave. 


Fort Wayne 3, Indiana 
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Map of Nepisiguit River—Ninemile and Nepi- 
siguit Brooks, Geology P-8, by J. C. Smi 
and A. L. McAllister, Dept. of Lands and 
Mines, Geological Div., Mines Branch, Fred- 
ericton, N.B., Canada, 1957. 


Map of Fosterville, York County, by W. M. 
Tupper, Dept. of Lands and Mines, Geological 
Div., Mines Branch, Fredericton, N.B., Can- 
ada, 1957. 


Map of Canterbury, (west half) York County, 
by J. M. Patterson, Dept. of Lands and Mines, 
Geological Div., Mines Branch, Fredericton, 
N.B., Canada, 1957. 


Map of Middle and Little Rivers, Geology 
P-6, by R. A. Jones and J. C. Smith, Dept. of 
Lands and Mines, Geological Div., Mines 
Branch, Fredericton, N.B., Canada, 1958. 


Map of Canterbury (east half), York County, 
by J. M. Patterson, Dept. of Lands and Mines, 
Geological Div., Mines Branch, Fredericton, 
N.B., Canada, 1958. 


Exploration in New Brunswick, 1932-1957, 
Reproduction, by C. P. Jenney, 
Lands and Mines, Geological Div., ines 
Branch, Fredericton, N.B., Canada, 1957. 


Occurrence and Treatment of Woodstock 
Manganese Ores, Reproduction, by G. C. 
Monture, Dept. of Lands and Mines, Geologi- 
cal Div., Mines Branch, Fredericton, N.B., 
Canada, 1957. 


Geological Map of the Maritimes, Map 910A, 
Geological Survey of Canada, distributed by 
the Mines Branch, College Hill, Fredericton, 
N.B., Canada. 


Bathurst-Neweastle Area, Map 1-1957, by 
Cc. H. Smith, Geological Survey of Canada, 
distributed by the Mines Branch, College Hill, 
Fredericton, N.B., Canada, 1957. 


Burtts Corner (west half) York County, Map 
7-1957, by W. H. Poole, Geological Survey of 
Canada, distributed by the Mines Branch, 
College Hill, Fredericton, N.B., Canada, 1957. 


Geology of Oderin and Neighboring Islands, 
Placentia Bay, Report No. 9, by D. H. Wil- 
liamson, Geological Survey of Newfoundland, 
Dept. of Mines and Resources, St. John's, 
Nfid., Canada, 50¢, 1956. 


Port Saunders—Castor River Area, west coast, 
Report No. 10, Geological Survey of New- 
foundland, Dept of Mines and Resources, St. 
John’s, Nfid., Canada, 50¢, 1957. 


Geology of the Lower Gander River Ultra- 
basic Belt, Report No. 11, Geological Survey 
of Newfoundland, Dept. of Mines and Re- 
sources, St. John’s, Nfid., Canada, 50¢, 1957. 


Rocks and Minerals of Newfoundland, Infor- 
mation Circular 8, by D. M. Baird, Geologi- 
cal Survey of Newfoundland, Dept of Mines 
and Resources, St. John's, Nfid., nada, 50¢, 
1955. 


Geological Map of Newfoundland, by D. M. 
Baird, Geological Survey of Newfoundland, 
Dept. of Mines and Resources, St. John's, 
Nfid., Canada, $1, 1955. 


Forgeability of Steels, Information Circular 
IC 102, by G. P. Contractor and W. A. Mor- 
gan, Publications Distribution Office, Mines 
Branch, Dept. of Mines and Technical Sur- 
veys, Ottawa, Canada, 25¢, (make _ postal 
money order payable to the Receiver General 
of Canada), 1958. 


A Chemical Study of the Peats of Quebec, 
Preliminary Report No. 350, by J. Risi, C. E. 
Brunette, R. Cloutier, and H. Girard, Dept. of 
Mines, Laboratories Branch, Quebec, Que., 
Canada, 36 pp., 7 figs., 1958. 


U. S. GOVERNMENT 
PUBLICATIONS 


55M Suggestions To Authors of the Reports 
of the U. S. Geological Survey, Fifth Edition, 
Superintendent of Documents, Government 
Printing Office, Washington 25, D.C., Catalog 
No. I 19.2:Su 3/5/958, 255 pp., cloth $1.75, 
1958. 


56M Bibliography of North American Geology, 
1955, Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D.C., 
Catalog No. I 19.3:1065, 511 pp., $1.50, 1958. 


U. S. Bureau of Mines 


The Boron Industry in Turkey, Mineral Trade 
Notes, Special Supplement No. 53, Vol. 46, 
No. 5, by Thomas G. Murdock, Publications 
Distribution Section, Mailing List, U. S. 
Bureau of Mines, Washington 25, D.C. 


| 
923 Glosgo 


and Curved Concaves used in the TY 


Crusher. This enables operators to 


secure large tonnages of small product, 


of uniform size, with low percentages of 


veloped the self-tightening Bell Head 


oversize and waste fines. Traylor TY 

Reduction crushers are built in six 

sizes from 1’-3” to 5’-6” and with 

feed openings from 3” to 22”. Write 

for bulletin No. 8112 today. TYPE TY CRUSHER (quarter-section cut-away view) 


This view shows all the sound structural 
features that make it the outstanding 
secondary reduction crusher in its field. 


TRAYLOR ENGINEERING & MFG. CO. 1093 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — Son Francisco 
Cenedian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 


OCTOBER 1958, MINING ENGINEERING—1037 


s engineered efficiency , / 
Gyratory Crusher ‘d aa. 
2—1'-8" TY CRUSHERS IN PORTABLE AGGREGATE CRUSHING PLANT. 
‘ 
‘ 
— 
= 
cums 


In This Issue: The following abstracts 
of papers in this issue are reproduced for 
the convenience of members who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 


given the proper permanent reference 
to the paper. 


Fluosolids Roasting of Yanahara Sulfides, by 
H. Kurushima and R. M. Foley—The treat- 
ment of Yanahara pyrrhotite has been a 
profitable venture for Dowa Mining Co. In 
addition to the monetary return obtained 
from the sale of copper, sulfuric acid, and 
iron ore, mining costs on the pyrite have 
been reduced. By mining both pyrite and 
pyrrhotite the overall pyrite yield from the 
mine has increased by more than 10 pct. 
Prospecting has also simplified and has in- 
cidentally led to a new discovery which may 
total 20 million tons. Ref.: MINING ENGI- 
NEERING, October 1958, pp. 1057-1061. 


Exploration Extends Magma’s Future, by 
Russell Webster—Located on the northwest- 
ern boundary of a mineral district in Arizona 
that includes such past and present major 
copper producers as Inspiration and Miami 
Copper Co. at Miami, the Old Dominion 
Mine in Globe, the Ray Mine in Ray, and to 
the south the new San Manuel Mine near 
Tucson, the Magma Mine is unique in that 
it has maintained production for over 40 
years. 

The Magma Copper Co. has in its east re- 
placement ore body a potential that as re- 
cently as six years ago was little known. 
Located about 2,000 feet east of the vein 
area in the central portion of the mine, the 
east replacement bed can be considered as a 
separate mining unit with exploration, devel- 
opment and mining problems that are pe- 
culiar to this area alone. If these problems 
can be satisfactorily solved and if a favorable 
national economic situation exists, the east 
replacement ore body will give additional life 
to the long productive Magma Mine. Ref.: 
MINING ENGINEERING, October 1958, pp. 
1062-1065. 


High Pay For Top Executives in Nonferrous 
Metals Industry, by S. Robinson Brainard— 
Top executive compensation in the nonfer- 
rous field was well above the major indus- 
trial average in 1957. And it rose further last 
year even though sales and profits declined 
sharply. Ref.: MINING ENGINEERING, Oc- 
tober 1958, pp. 1066-1067. 


Ore Grade Control—Jackpile Mine by Robert 
B. Schlosser—Grade of uranium ore is con- 
trolled by sampling blast holes. An accurate 
grade estimate of each railroad car of ore is 
then obtained through use of a specially de- 
vised ore grade control instrument. Ref.: 
MINING ENGINEERING, October 1958, pp. 
1068-1069. 


Ore Control and Mining at the Lucky Me 
Mine, Wyoming, by K. G. Wallace—The 
Lucky Mc mine is located in the Gas Hills 
Uranium District of central Wyoming, about 
50 miles east of the city of Riverton. The 
Gas Hills District (embracing about 200 
square miles) in the four and one half years 
since the initial uranium discovery was made, 
has become the hub of one of the most im- 
portant uranium-producing areas in the coun- 
try—the central Wyoming uranium region of 
some 10,000 square miles. 

It became apparent during 1955 that sub- 
stantial ore reserves occurred on the Lucky 
Mc property, and a mill to treat the ores 
might therefore be justified. At this point 
Lucky Mc invited Utah Construction Co. to 
participate in the venture. 

So far the following has been accom- 
plished: exploration of the Lucky Mc prop- 
erty and development of a sufficient tonnage 
of ore to justify a mill proposal; negotiation 
of a milling contract with the Atomic Energy 
Commission; securing financing for the mill 
and accessory facilities; and the design and 
—— of the mill, camp, and mine 
plant. 


Mine problems encountered and methods of 
solution and operation are covered in detail. 

With the present mine organization and 
equipment it is planned to strip over 5,000,000 
cubic yards this year and mine sufficient 
ore to build up sizeable ore stockpiles in ad- 
dition to supplying the current ore require- 
ments of the mill. Ref. MINING ENGINEER- 
ING, October 1958, pp. 1070-1073. 


Blending Control at Cord Mine, by S. E. 
Craig—Jen Inc., operator of the Cord mine, 
has a contract with a milling company that 
provides a small bonus for proper grading 
and preparation of uranium ores shipped. 
To obtain maximum returns on this con- 
tract very close grading is required, with 
settlements made on individual lots, which 
vary from 250 to 300 tons. 

Another feature of the contract, and one 
that is rather unique in this country, is that 
the ore is sold over truck scales at the mine. 

The crusher, in operation only a short time, 
aside from its value for grade control, ap- 
pears able to pay its way in more accurate 
samples and in reducing moisture in ore 
shipped by % or % pct. Calculating the 
larger reduction on a _ 10,000-ton monthly 
shipment, this amounts to 75 tons of ore per 
month, If this ore has a value of $50 per ton 
this saving amounts of $3750 per month or 
37¢ per ton of ore crushed. It is estimated 
that crushing expense will be 15¢ per ton. 

The value of properly marketing ore must 
not be underestimated. A superintendent will 
spend a great deal of time and effort to 
lower his powder cost a dime a ton or any 
other cost a few cents; so it is well that we 
look to grading and blending—there may be 
two-bits there. Ref.: MINING ENGINEER- 
ING, October 1958, p. 1074. 


Geod Practice in Uranium Ore Sampling, by 
Gilman C. Ritter—Adequate control requires 
good sampling. Data are given as a guide to 
the four major steps in general practice— 
moisture sampling, size reduction, sample 
cutting, and preparation. 

Errors attributable to the human element 
include poor moisture sampling, failure to 
clean sampling equipment between samples, 
and improper use of laboratory equipment. 
Failure to thoroughly mix the final mechan- 
ical sample before sample preparation begins 
and insufficient blending time prior to labo- 
ratory splits also contribute to inaccuracies. 
These inconsistencies can only be corrected 
through the use of thoroughly trained, con- 
scientious personnel. Ref.: MINING ENGI- 
NEERING, October 1958, p. 1075. 


DSM Screens in a Heavy-Media Cyclone Plant, 
by W. R. Van Slyke, James Stukel, and Leon 
D. Keller—The use of two 4-ft wide DSM 
screens in a float drain capacity in a Heavy 
Media Cyclone Plant, materially reduced the 
quantity of media being sent to the mag- 
netic separator cleaning circuit. 

Capacity at fine size screening is high, and 
wear does not appear to be excessive in this 
application. Future plant design incorporat- 
ing these units and other flowsheet modifica- 
tions made possible by the use of the DSM 
screen should show a marked reduction in 
capital cost. Ref.: MINING ENGINEERING, 
October 1958, pp. 1076-1078. 


Jamaican Bauxite in the West Indies Economy, 
by Smith Bracewell—First evidence of baux- 
ite in Jamaica resulted from an analysis of a 
soil sample collected at Bull Savannah in 
1938 during a systematic local investigation 
of the island’s soil types. 

Close to large markets and processing 
some of the world’s largest bauxite deposits, 
Jamaica expects stepped-up mining will 
bring production of 6 million tons annually 
by 1959. 

The industry is therefore an important as- 
set, not only to Jamaica itself, but to the 
West Indian Federation as a whole. Like the 
oil industry of Trinidad, it should serve to 
strengthen the Federation and to ensure its 
economic stability and independence. Ref.: 
MINING ENGINEERING, October 1958, pp. 
1079-1080. 


Application of Electrostatics to Potash Bene- 
ficiation, by I. M. LeBaron and W. C. Knopf 
(TP 4761H)—Development of a process for 
the dry beneficiation of potash minerals 
would result in many advantages over pres- 
ent methods. In the Carlsbad area potash is 
dry mined and then wet concentrated. 

Wet concentration involves recirculation of 
saturated brines with the resultant difficulties 
involving disposal of this brine and the in- 
herent losses in recovery through solution 
of the KCl. International Minerals and Chem- 
ical Corporation has been working on the de- 
velopment of a dry process for some time. 
This paper presents the data obtained up to 
this time. 

Potash ores available in this country are 
largely mixtures of halite and sylvite con- 
taminated with slimes and often many sul- 
fate and magnesium minerals. Electrostatic 
concentration of KC] when the contaminating 
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minerals are in low percentage has been ac- 
complished. The continuous production of 
better than 60% K:sO concentrate from high 
potassium sulfate ores has not been demon- 
strated at the present time. Ref.: (MINING 
ENGINEERING), October 1958); AIME Trans., 
1958, vol. 211, pp. 1081-1083. 


Application of Electrostatics te Concentration 
of Coarse Pebble Phosphate, by E. Northcott 
and F. N. Oberg (TP 4762H)—By electro- 
static separation, coarse Florida pebble phos- 
phate, too low-grade to find a ready market, 
can be upgraded to a satisfactory saleable 
product. Pebble running from 60 pct bone 
phosphate of lime may be upgraded to 73 
to 77 pect BPL depending on the mineralogi- 
cal structure of the pebble and the nature 
of the silica impurity. Ref.: (MINING EN- 
GINEERING, October 1958); AIME Trans., 
1958, vol. 211, pp. 1084-1086. 


Application of Electrostatics to Feldspar Bene- 
ficiation, by E. Northcott and I. M. LeBaron 
(TP 4763H)—Recent technological improve- 
ments in the beneficiation of feldspar by the 
LeBaron-Lawver electrostatic process are re- 
ported. Batch and sub-pilot plant tests were 
performed with satisfactory results. Included 
are data on equipment, material flow and 
process. Ref.: (MINING ENGINEERING, Oc- 
tober 1958); AIME Trans., 1958, vol. 211, 
pp. 1087-1093. 


The Geiger Counter as a Control Tool in 
Potassium-Bearing Ores, by W. C. Knopf and 
Gene Samsel (TP 4764H)—Thousands of 
measurements have been recorded on a lab- 
oratory scale and in pilot plant processing 
operations comparing chemical assays on po- 
tassium-bearing ores with those using radi- 
ation techniques. These results show that the 
radiation technique can be made readily 
adaptable as a control tool. Variables that 
affect radiation measurements are discussed. 
Ref.: (MINING ENGINEERING, October 
1958); AIME Trans., 1958, vol. 211, pp. 
1094-1096. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 
ings are given for your information. 
Copies of these papers are available 
only if followed by a preprint order 
number. These preprints are obtained on 
a coupon basis. The coupon books may 
be purchased from SME headquarters 
for $5.00 a book (10 coupons) for mem- 
bers of AIME or $10.00 a book for non- 
members. Each coupon, properly filled 
out, entitles the purchaser to one pre- 
print. Mail completed coupons to Pre- 
prints, Society of Mining Engineers, 
29 W. 39th St., New York 18, N.Y. 


A Petrographic Investigation of the Causes 
of Degradation of Sized Coal, by R. C. Neavel 
—One of the most important specifications to 
be met by any producer of coal is that of 
delivering size—minimum as well as maxi- 
mum—tailored to specific applications. 

An investigation aimed at determining the 
cause of breakage in transit was undertaken. 
Two basic facts about coal and coal seams 
led to the employment of petrographic tech- 
niques in this investigation. First, all coal 
seams consist of accumulations of diverse 
organic and inorganic constituents; and sec- 
ond, most coal breakage, either desirable or 
undesirable, can be attributed to the inher- 
ent weakness of some of these constituents or 
to poor adhesion between certain constit- 
uents. 

The investigation conducted by the Indi- 
ana Geological Survey at the request of one 
producer led to certain conclusions. The deg- 
radation that takes place after mining and 
preparation of coal (principally 2 in. sizes) 
from one particular mine and presumably 
from others as well is caused by an unknown 
process {temperature variations (7), dessi- 
cation (?)| affecting thin clay laminae in the 
coal. Shipments containing concentrations of 
coal with many clay laminae can be expected 
to degrade when subjected to the causative 
process. Further work on the ultimate cause 
may indicate some method of treating the 
coal or preventing the ultimate cause from 
affecting the shipments. 

Possibly because of the tendency of the 
high-clay coal to break into elongate slabs, 
these extremely clayey portions are con- 
centrated in the larger sizes. As only one 
fourth of the total mined coal contains con- 
centrations of clay laminae, it should be pos- 
sible to exercise care in blending the coal 
and thus prevent concentrating high-clay 
coal in any one shipment. The problem of 
severe degradation thus can be essentia 
eliminated. AIME-ASME Joint Solid Fue 
Conference, September 1958, 588SF3. 
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controlled metal hardness means 


heat-treated cast alloy steel 


GRINDING 


cut per-ton grinding costs 


Distance from surface—inches 


Note how new casting process and full heat treatment show controlled hardness between surface and inner core. 


Performance reports on Naco closely approaching tool steel— 
Spectrographic analytical con- solid cast alloy steel grinding balls tough, hard and rugged for long 
trol of elements in steel making from mills now using them have lasting qualities. Laboratory tests 
desited een universally favorable—both show a remarkable uniformity in 
metallurgical grain structure in lasting qualities and impact solidity, both under X-ray and spe- 
which produce the type of hard- absorption. cific gravity tests, with controlled 
ness required for maximum 
wearing qualities. Structurally, they possess a grain hardness holding to a desired depth. 
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The Modern Approach 


“Coordineered” Equipment tor the 


Mining and Rock Products Industries 


Grinding mills — Whether your process calls for individ- 
ual mills or a grouped-stage grinding series, Allis-Chalmers 
can make a right-for-the-job recommendation from seven 
types of grinding mills, 


Vibrating screens — Allis-Chalmers screens are built in 
single or multiple-deck models for use in scalping, wet or 
dry sizing, washing, rinsing, dewatering and media recovery. 


Gyratory crushers — “One-man, one-minute” product 
control slashes time required to change crusher settings from 
hours to seconds. Size adjustment, compensation for mantle 
wear, and emergency unloading are done at the flip of a switch. 


"Work Index’’ Formula 


This bulletin explains the “work index” formula 
— and how you can evaluate any size reduc- 
tion operation. Compare efficiency of plants, 
circuits and machines. It offers the only practical 
approach for improving performance or deter- 
mining the right machine for a job. Write for 
Bulletin O7R7995. 
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Practically every type of material mined or 
quarried is being processed by “Coordineered” 
equipment from Allis-Chalmers. Coordineering 
means that product departments work together 
on a single problem before equipment recommen- 
dations are made. Product experts make sure 
equipment is properly engineered for your specific 
job — that new units are integrated with both 
new and existing equipment. 

Coordineering draws on Allis-Chalmers unpar- 
alleled experience in building and applying indus- 


ALLIS-CHALMER 


trial equipment. It includes testing in modern 
laboratory and pilot plant facilities. All to provide 
profitable processing operations. 

Make use of this valuable engineering in the 
early stages of your expansion or modernization 
program. An Allis-Chalmers technical team will 
gladly confer with you or your consultants. Your 
nearby Allis-Chalmers representative will arrange 
details. Get in touch with him, or write Allis- 
Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. 
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HIGHER reduction ratios 


THE KENNEDY CUBER SENIOR 


uses a new, proven concept in impact breaking 


...for stationary or portable use 


TRIPLE ACTION REDUCTION 
-PRINCIPLE...REGULATED FLOW 


A-Low Positioned 


THE KENNEDY CUBER SENIOR 


@ delivers high capacities of cubical material at lower cost 
—with lower horsepower per ton 


@ handles quarry rock that will pass its feed opening 


@ can be operated in a closed circuit to produce 100% 
passing 1" with many types of rock 


@ has a low positioned feed device that lowers feed height 
for maximum rock penetration into impact zone 


@ can be used as a stationary or a portable unit 


@ can accommodate differing characteristics of various rock 
types with its adjustable baffle and variable speed 
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This heavy duty impact breaker is designed for 
primary and secondary breaking of non-abrasive 
stone and similar materials in a single unit. It is 
a dual rotor, up-running breaker featuring a 
multi-stage, triple action reduction principle and 
regulated flow. 


Two Cuber Seniors in service at a Pennsylvania cement plant, 
operating as secondaries in a closed circuit, producing raw mill 
feed. The Cuber Senior can also be used as a portable unit. 


We invite you to send for Bulletin D-1003 describing the Cuber 
Senior, and to have your material tested by KVS with no 
obligation to you. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 Park Avenue, New York 22, N. Y. . Factory, Danville, Pa. 
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8-Feed Box Deflector 
(2) C-Adjustable Baffle 
D-Discharge Grote 
E-Rotor 
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MANUFACTURERS NEWS 


/ / 
NEWS Fs EQUIPMENT / CATALOGS 


Hydraulic Roof Bolter 

Schroeder Bros. Corp. offers a 
hydraulic roof bolting machine 
called the Roofcat. Unit trams 175 
fpm, weighs 2700 lb, and feed length 


of the auger sections runs from 28 to 
44 in. A coal drill can be operated 
from the Roofcat’s hydraulic circuit, 
which is protected by a micronic 
return line filter. Circle No. 1. 


Tractor-Shovel 

Frank G. Hough Co.’s new model 
H-70 replaces the model HH Pay- 
loader and features four-wheel 
drive and 7000 lb carrying capacity. 
The new loader boasts more power, 
better traction, greater protection 
against dust, complete power-shift 
transmission, other refinements. 
Circle No. 2. 
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Truck Crane 

Stanco Mfgs. & Sales Inc. offers 
a one-man operated truck crane 
with lifting capacity up to 6000 Ib. 
Known as the Hiab 170, the crane 
requires only 15 in. of space be- 
tween cab and truck bed. Unit is 
useful in large tire handling, engine 
replacement, moving pipe and crated 
materials. Circle No. 3. 


Cold Rolled Steels 
Fatigue-resistant 1% and 2-in. 
cold rolled alloy extension drill 
steel has been introduced by Atlas 
Copco. New Sandvik Coromant steels 
are rope-threaded—two threads to 
the inch—for easy coupling and un- 
coupling. Rod shank adapters and 
rope-threaded bits are available to 
match the new steel. Circle No. 4. 


/ 


/ 
Mobile Magnetometer Surveys 


Heinrichs Geoexploration Co. offers 
a mobile magnetometer service em- 
ploying a truck-mounted detector 
servo-oriented to give maximum in- 
tensity readings on a repeating chart 
scale. Geoex will supply crew, 
equipment, magnetic contour maps 
where practical, and _ interpretive 
reports. Circle No. 5. 


Lab Cell 


Test work in flotation, agitation, 
and attrition can now be done with 
a single lab unit by Western Ma- 
chinery Co. Mineral Master, a mod- 
ernized Fagergren unit, features alu- 
minum construction and stainless 
steel impellers. Circle No. 6. 


Centrifugal Pumps 

Dorr-Oliver Inc. offers three new 
pumps based on type L design and 
featuring interchangeability of parts. 
New LH unit operates at up to 3500 
rpm for stepped up capacity and 
head range. LR (shown) has re- 
verse inlet, handles high solids slur- 
ries and volatile liquids. LX is de- 
signed for corrosive service and can 
be removed without disturbing con- 
necting piping when maintenance 
work is due. Circle No. 7. 
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High-Velocity Primer 

American Cyanamid Co. has de- 
veloped its new CX-311 primer for 
optimum detonation of low cost 
blasting agents. The 1%-lb cartridge 
is 2% in. diam x 6 in. and is fitted 
with tubular sleeve for quick Prima- 
cord attachment. Circle No. 8. 


Working Models 


Precision working models of many 


types of machines, drives, and 
mechanisms can be fabricated with 
the FAC universal construction sys- 
tem developed in Sweden. Princi- 
ples and assembly methods are de- 
tailed in a new 80-page illustrated 
manual available for $1 from FAC 
Div., 9551 Grand River Ave., Detroit 
4, Mich. 


News & Notes 

Mine & Smelter Supply Co. has 
consolidated its Marcy Mill Div. and 
the Colorado Iron Works Co. into 
the Mfg Div. of Mine & Smelter. ... 
F. L. Smidth’s Unax kiln for lime, 
ore, cement has been scaled as a 


model (see above) for use at exhi- 


bitions. . . . National Mine Service 
Co. has established a new Canadian 
subsidiary, National Mine Service 
(Canada) Ltd. . . . Further diversi- 
fying and expanding, Eagle-Picher 
Co. has just completed a $2.5-million 
diatomaceous earth processing plant 
near Lovelock, Nev. . . . Gardner- 
Denver Co. announces the winning 
slogan in its recent contest: Equip- 
ment Today for the Challenge of To- 
morrow. . . . West Coast Engine & 
Eqpt. Co. is new Northern California 
distributor for Kue-Ken jaw and 
gyratory crushers by Straub Mfg. 
Co. Inc. . .. KW-Dart Truck Co. has 
started construction on a new 112,000 
sq ft building in Kansas City. 
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With this Ingersoll-Rand 


MINE JUMBO 


one operator can set up 3 drills in 3 minutes! 


Time-wasting, muscle-straining manual setups 
are out when a Hydra-Boom jumbo moves in on 
air-powered crawlers and heavy-duty drifters are 
spotted on the face by smooth, powerful, fast- 
acting hydraulically operated booms. The touch 
of a throttle, raises, lowers, extends, retracts, 
pivots, dumps and swings each drill into position 
in a matter of seconds. Setup time is converted 
into drilling time. 

This compact, three-drill unit is just 
one example of the many jumbo combi- 
nations available with I-R Hydra-Boom 
mounted drills. Units of any size and 
number of drills can be supplied to meet 
every mining requirement to best advan- 


tage. Hydra-Boom features include heavier seam- 
less steel booms and bigger double-acting cylin- 
ders that move faster, hold better and eliminate 
creeping or settling. 

For the fastest in setups and the easiest operat- 
ing mine jumbo you ever saw, look into the advan- 
tages of I-R Hydra-Booms. Ask your Ingersoll- 
Rand man for complete information, or send for 
a copy of new Bulletin No. 4196. 


Ingersoll-Rand 


11 Broadway, New-York 4, N.Y. 


A Constant Standard of Quality in Everything You Need For Drilling Rock 
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(21) DIPPER DREDGE: River dredg- 
ing of sand and gravel is described 
in a 4-page illustrated technical 
article offered by the Ellicott Ma- 
chine Corp. Problems faced in dredg- 
ing, processing, and marketing coarse 
and fine aggregates are discussed in 
detail, comparing old and new meth- 
ods with bucket ladder dredge and 
dipper dredge. 


(22) BELT FASTENERS: Crescent 
Belt Fastener Co. Inc. offers new 
type joining for conveyor belting in 
a bulletin complete with photo- 
graphs. It shows how the counter- 
sunk-head Crescent rivets driven 
flush with the surface of the Cres- 
cent plate leave a smooth surface, 
reducing wear. 


(23) AIR PHOTO INTERPRETA- 
TION OF SOILS AND GEOLOGY: 
A 4-page folder by Aero Service 
Corp. reports that soil texture, plas- 
ticity, and internal and external 
drainage can be determined by ex- 
perienced photo-interpreters. Area 
geology can be mapped and esti- 
mates of difficulty of excavation, 
susceptibility to slides, depth of 
bedded rock, and rock types can be 
made at low cost. 


(24) FORMULA FOR HIGH PRO- 
DUCTION: A booklet describing the 
Caterpillar Tractor Co. line of Cat- 
built Traxcavators and attachments 
illustrates the uses and advantages 
of these heavy-duty loaders and 
excavators. 


(25) VIBRATORS: A Syntron Co. 
catalog supplies data on 14 vibrators, 
ranging from models handling less 
than 1 cu ft to ones that vibrate bins 
and bunkers containing bulk mate- 
rials weighing in excess of 150 tons. 


(26) DUAL-PURPOSE LOADER: 
Details on a new pigloading machine, 
model 188-D, can be obtained from 
Long Co. A special swing boom 
makes it versatile for piggyback 
bridge conveyors as well as shuttle 
cars. It is claimed the lowest, high- 
capacity loader in use today. 


mail this 
post card for more 
information 


FREE 
LITERATURE 


(27) GAS ENGINES: A series of 
three fliers published by Ingersoll- 
Rand Co. details a line of 4-cycle, V- 
angle gas engines designed for sup- 
plying power to industry. The three 
engines are the PJVG, horsepower 
range 220 to 295; the PSVG, with a 
range of 408 to 816 hp; and the PKVG, 
with a 880 to 1760-hp range. 


(28) PHONE SYSTEM: Femco Inc. 
has a replacement model Trolley- 
phone with plug-in parts for quick 
replacement to minimize downtime. 


New model 3000 (shown) has small, 
steel-cased transceiver unit, heavy- 
duty speaker, and new microphone. 


(29) SUBMERSIBLE MOTORS: In- 
formation on a complete line of sub- 
mersible a-c electric motors for di- 
rect coupling to pumps which must 
operate continuously while sub- 
merged in oil, water, or liquid chem- 
icals, is obtainable from Reliance 
Electric & Engineering Co. 
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(30) FLEXIBLE PIPE & JOINTS: 
General Rubber Corp. has released 
a 6-page bulletin, catalog 575, de- 
scribing expansion joints and fiex- 
ible pipe for power stations, air con- 
ditioning systems, water and sewer- 
age works, and as flexible connec- 
tions in pressure and vacuum sys- 
tems handling water, brine, gases, 
and chemicals. 


(31) TRACK INSPECTION KIT: 
L. B. Foster Co. has prepared an in- 
structional kit for plant engineers 
who inspect surface railroad track- 
age. It provides a checklist for de- 
termining the general condition of 
the track, with special forms for a 
permanent record and for requisition 
memos on new equipment. 


(32) PERFORATED MATERIALS: 
Harrington & King Perforating Co. 
Inc. has new 156-page catalog 75 
showing how perforated metals are 
used for engineering purposes in 
mining processing as well as a num- 
ber of other industrial fields. 


(33) DIESEL CRAWLER TRACTOR: 
An International Harvester Co. cata- 
log describes the 55.7 hp TD-9 trac- 
tor plus a complete line of matching 
equipment and attachments. 


(34) SONIC SIFTING MACHINES: 
United Specialties Co. presents a 28- 
page booklet on sound vibrations 
applied to sifting, describing the 
construction of the NoVo-Screen 
sifting machines and giving an 
analysis of sound vibrations in 
charts and illustrations. Bulletins 1, 
2, and 3 show the Shallfix apparatus 
for quality control, large scale analy- 
sis, and analysis sifting. 

(35) PLASTIC PIPE: Republic Steel 
presents a new brochure on plastic 
pipe for industry, describing the 
characteristics of the corrosion-re- 
sistant, durable pipe for jet pumps, 
electrical conduits, water lines and 
other installations. Charts and dia- 
grams dramatize the capacity of this 
pipe for liquids and gases encoun- 
tered in mining. 
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(36) EARTHMOVING MACHIN- 
ERY: The John Deere Plow Co. re- 
ports a new earthmoving team that 
pays bigger profits. The low-cost 
combination of an 820 diesel tractor 
with an 8-yd Hancock elevating 
scraper will dig, load, haul, and 
spread from 80 to 110 cu yd per hr 
on hauls of 450 to 1000 ft. 


(37) HYDRAULIC BULLDOZERS: 
J. I. Case Co. pictures its Tilt-Crown 
dozer in a pamphlet describing 
models 1000 and 800 with 100 hp and 
80 hp, respectively. Special features 
include power-tilting blade that 
turns hydraulically and power-shift 
with counter-rotation, to push dirt 
in both directions, plus exclusive 3- 
way power steering. 


(38) BENEFICIATION EQUIP- 
MENT: A Morse Bros. Machinery Co. 
brochure covers ore feeders, vibrat- 
ing screens, crushing rolls, sand 
pumps, bin gates, and concentrating 
jigs. Bulletin 579 illustrates these 
machines with charts and records of 
their efficiency. 


(39) COBALT & ALLOYS: The 
Cobalt Information Center has pre- 
pared this 125-page reference work 
by F. R. Morral with a summary of 
allotropy and phase diagrams for 
the cobalt binary alloys as well as 
900 references to binary, ternary, 
and quaternary systems. 


(40) DUST COLLECTOR: Buell 
Engineering Co. offers an 8-page 
bulletin discussing a recently in- 
stalled dust collection system that 
collects nearly 5 tph. First and sec- 
ond stage collectors comprise 48 cy- 
clones and two giant twin-section 
electric precipitators. 


(41) DRYING FEEDERS: Syntron 
Co. supplies information on its 
new drying feeders which feature 
self-contained, direct-panel heated 
troughs. These are electromagnetic 
feeders with rate-control feeding 
and efficient bulk materials in- 
transit drying. 


(42) HEAVY-DUTY FANS: West- 
inghouse Electric Corp. will supply 
information on new airfoil fans de- 
signed specifically for mechanical 
draft and other applications as forced- 
draft fans for combustion air supply, 
with inlet boxes to handle pre- 
heated air, and as induced draft fans 
for oil or gas firing applications. 
Series 4000 offers fans in 15 sizes. 


(43) DIESEL ENGINES: A 12-page 
illustrated brochure entitled “There 
is a difference in Diesels” has been 
released by the Detroit Diesel En- 
gine Div., General Motors, discussing 
diesel vs gasoline engines, the dif- 
ference between 2-cycle and 4-cycle 
engines, fuel systems, service, and 
other topics. 


(44) EARTHMOVING EQUIPMENT: 
Euclid Div. of General Motors Corp. 
has just released a new brochure on 
its entire line of earthmoving equip- 
ment with 24 models, specifications, 
illustrations and important features 
listed. Form 326R describes these 
scrapers, rear dumps, bottom dumps, 
coal haulers, and crawlers. 


(45) HIDDEN ELEMENTS: Cater- 
pillar Tractor Co. has published an 
illustrated mining booklet covering 
the necessary elements of any min- 
ing job, describing the quality fac- 
tors of equipmert such as crawlers, 
wheel tractors, traxcavators, and 
engines. 


(46) TWO-WAY RADIO: Motorola 
offers a reference primer on the en- 
tire field of the two-way radio, dem- 
onstrating a new dimension in the 
use of trucks and materials-handling 
and construction equipment. 


(47) SILICONE RUBBER CABLES: 
To help mining engineers prepare 
their specifications for special elec- 
tric cable installations, National 
Electric Products Corp. has pub- 
lished a brochure called Nepco-Sil 
illustrating the high temperature 
applications of this electrical cable, 
complete with charts and photo- 
graphs, and physical specifications. 
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(48) MOTORS: Louis Allis Co. has 
released information concerning new 
Climatized vertical hollow-shaft mo- 
tors and enclosed Pancake motors 
in their bulletins 2450 and 2100, re- 
spectively. These motors are used 
in petroleum, public utility, and in- 
dustrial pumping stations; and for 
machine tools, roof-ventilating fans, 
and other space-cramped duty. 


(495 CRAWLER TRACTORS: Cater- 
pillar Tractor Co. presents a com- 
prehensive discussion of the capa- 
bilities of its large tractors in its 
pamphlet called “Increase Power, 
Production, Profit.” This 12-page 
booklet points up the uses of the D8 
and D9 tractors in construction, log- 
ging, mining, pipelining, and rail- 
road applications. Brief specifica- 
tions are included and photographs 
and drawings emphasize the fea- 


_ tures of torque converters, oil clutch, 


and hydraulic controls. 


(50) STEEL BUILDINGS: Truscon 
Steel Div., Republic Steel, offers a 
booklet picturing versatile, durable 
structures, completely functional, 
that are available in standard, mass- 
produced components. Detailed spec- 
ifications and standardized tests are 
outlined in the brochure, guarantee- 
ing exact quality. 


(51) ION EXCHANGE REGENERA- 
TION: Ten methods of ion exchange 
regeneration are discussed in techni- 
cal reprint T-159 of the Graver 
Water Conditioning Co. The paper 
describes methods, controls, and 
equipment needed, complete with 
illustrations. 


(52) THERMOPRUF CHAIN: Allis- 
Chalmers introduces a chain which 
provides a third more heat transfer 
surface in new bulletin 22B8565A. 
Information is included on use in 
wet process cement kilns and lime 
sludge kilns where it reduces costs 
and wear. 


(53) CONTINUOUS BORER: Good- 
man Mfg. Co. describes a new vari- 
able height continuous borer in its 
catalog G-136. This type 425 has 
greater maneuverability with a 2-ft 
adjustable cutting height. Its rapid 
progress as it bores into coal reduces 
the possibility of roof deterioration 
and accounts for decreased mine sec- 
tion maintenance. 


(54) HOSE VALVES: Carl Buck & 
Assocs. offers information on using 
Camac hose valves to regulate or 
shut off flow. Light aluminum con- 
struction provides minimum weight 
drag and valves can be slipped on 
without disconnecting hose. 


(55) SLING CHAINS: Of interest to 
operating and maintenance person- 
nel in industrial plants is this cata- 
log of American Chain & Cable Co. 
Inc. Registered sling chains. It 
lists ordering information, safety 
factors, specifications, care, table of 
wear, and inspection procedures. 
The catalog number is DH~-105. 
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“Not merely to sell; but to serve... not only to make good steel products; but to make them still better . . . not only to fulfill today’s 
requirements; but to anticipate tomorrow’ s—these are the principles that constantly guide CF&l.” 


Grinding Mill Bulletin 74 


President 


In line with our company policy—service as well as sales—CFal is presenting this 
series of ads on grinding ball rationing in the makeup charge. We trust that these 
ads will help grinding mill operators—by providing imformation that will help 
increase the efficiency and productive capacity of their ball mills. 


General Method of Rationing the Makeup Charge 


These facts have been outlined in previous ads in this 
series: (1) that determining the optimum size assortment 
of grinding balls for a makeup charge is a practical means 
of improving mill operation; (2) that the best makeup 
charge of one-size ball should be established before a 
rationed makeup charge is attempted; (3) that over-size 
ball additions are preferable to under-size additions in 
general, although both reduce mill efficiency; (4) that 
radical changes in the size of the balls to be added is not 
good practice. Now let us look at methods that are re- 
garded as good practice. 

If it is determined that there is a shortage of small 
balls in the seasoned charge, part of the makeup charge 
may be made up by smaller balls of one or more sizes. 
If there is a problem of tramp oversize in the grinding 
circuit, a portion of the makeup charge may be replaced 
by a ball of larger diameter. 

In many cement plants, the seasoned charge in the 
mill contains too many balls that have worn to small and 
irregular shapes—so that they give ineffective contact. 
These small and “cull” balls take up space that could 
be better utilized by larger spherical balls which would 
grind more effectively. In order to increase the ratio of 
larger balls in the charge, the mills are periodically 
dumped; the charge screened; the larger balls returned 
to the mill; and new balls are added to make up for those 
cull balls which are removed. 


Steps In Working Out The Ball Ration 


Complete records should be kept: 


(1) so that the throughput of the mill, ball wear and 
power consumption are known. It is also well to record 
liner wear, although this requires observation over a 
long period of time. 
(2) of feed, discharge, classifier overflow, and classifier 
sands screen analyses. Classifier sands size structure will 
give indications as to whether smaller or larger balls in 
the charge will give better results. 
(3) to show the effect of any change in ball addition on: 
the mill throughput, power consumption per ton and 
ball wear in pounds per ton. These changes will affect 
the size structure of the mill discharge as well as the 
classifier overflow and sands. 

Before it is assumed that the full effects of a change in 
ball additions have occurred, the ball wear pattern should 
be given time to reach its new equilibrium. This will 


involve the amount of time required for the old ball 
charge to be entirely replaced by the new charge. For 
example, if the ball load in the mill is to be maintained 
at 100,000 Ibs., and 1000 Ibs. of balls are added per day 
to maintain that ball level, it is reasonable to assume that 
more than three months will be needed in which to 
complete the modified ball charge. 

If the new makeup charge is one that would increase 
the rate of comminution of the ball mill, and if the new 
ball charge reaches its equilibrium without an increase in 
feed rate: the new charge will not show an increase in 
throughput; the steel consumption will be too high—due 
to steel on steel wear; and steel consumption per ton of 
ore ground will be unnecessarily high. Therefore, to 
prove the value of a change in ball ration, it is important 
that care be exercised to keep the mill feed at capacity 
at all times. 


Rules, studies and formulae for analyzing classifier 
sands data, mill feed or dumped ball charges, are dis- 
cussed in the article on which this ad is based. * Too much 
space would be required to cover this material here. 
However, CFal’s mining department engineers are 
thoroughly familiar with good practices in grinding ball 
operations, and are ready to help you with your specific 
problems. CFal is also ready to provide special analysis 
steel grinding balls which will give you maximum pro- 
duction efficiency in your grinding mill. CFal Grinding 
Balls are available in all standard diameters from %4” 
to 5". They are carefully inspected throughout production 
and immediately prior to shipment to ensure that they 
are free from surface pits, circumferential ridges or other 
surface defects. You'll find them ideally suited to helping 
you work out the correct ball ration for your specific 
operations. 


*For a reprint of the article on which this series is based, please 
write on your company letterhead to: Mining Supply Department, 
The Colorado Fuel and Iron Corporation, P. O. Box 1920, 
Denver, Colorado. 


OTHER CFal STEEL PRODUCTS FOR THE MINING INDUSTRY 


CFal Grinding Rods - CFal Grader Blades - CFal Industrial Screens 
CFal Mine Rail and Accessories - Wickwire Rope - CFal Rock Bolts 


(FJ FORGED STEEL GRINDING BALLS 
THE COLORADO FUEL AND IRON CORPORATION 


Albuquerque - Amarillo - Atlanta - Billings - Boise - Boston - Buffalo - Butte - Chicago - Denver - Detroit - El Paso - Ft. Worth - Houston 


Kansas City « Lincoln - Los Angeles - New Orleans - New York - Oakland - Oklahoma City - Philadelphia - Phoenix - 


Portland - Pueblo 


Salt Lake City - San Francisco - San Leandro - Seattle - Spokane - Wichita 6120 
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No matter what you make... 


these two general purpose steels 


to standardize, simplify, and save money! 


4340 THROUGH-HARDENING 


4340 stands alone among medium carbon steels in its 
ability to provide maximum strength, ductility, tough- 


4620 CARBURIZING 

4620 is a carburizing type that has consistently 
proved itself the ideal steel for a wide variety of car- 
burized parts. 4620 is easy to carburize and has a 


ness and resistance to fatigue in parts of medium to 
minimum tendency toward distortion in heat treatment. 


heavy cross section. 


[ AMERICAN STEEL 


WAREHOUSE ASS'N. 
> 


Easy to Get .. . Both these steels are carried by many Steel Service Centers from WN 


coast to coast . . . ready for delivery on a “next door” basis. For a list of names 

and addresses of Steel Service Centers that carry AISI 4340 and 4620, write us. 

THE INTERNATIONAL NICKEL COMPANY, INC. INCO 


67 Wall Street New York 5, N.Y. 
TRADE MARK 
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Strong Lead-Zinc Study Program 


Nineteen producers of lead and zinc have joined in a program designed 
to probe new uses for their metals and increase research. Schrade F. 
Radtke, newly appointed director of the program, comments that “al- 
though the position in large, vital, and traditional uses of these metals 
is solid, it does not do justice to their true potential. The lead and 
zinc industries must keep pace . . .” This new program of pace-keeping 
will be financed by assessments, each producer participant supporting 
according to his total output. No expenditure limit has been set— 
every program approved by development committees of the Ameri- 
can Zinc Institute and the Lead Industries Assn. will get funds ac- 
cording to its determined value . . . . Meanwhile, the Federal Govern- 
ment is “actively considering” suggesting formation of an interna- 
tional study group on lead and zinc and the Bureau of Mines is em- 
phasizing research on extraction and efficient operations . . . . Mine 
output of lead was down about 21 pct in the first half of this year... . 
American Smelting & Refining has developed a continuous process 
for making zinc foil in sheets 0.005 to 0.001 in. thick, expects the foil 
to be cheaper than comparable aluminum sheets. 


Copper Production Increased 


Kennecott Copper has hiked its copper output 3800 tons per month by 
shifting from a 5 to a 6-day workweek at its western divisions. The 
Arizona mines of Phelps Dodge at Morenci, Ajo, and Bisbee, were also 
given a boost, their workweeks rising to five days from four. Both 
major upsteps were optimistically put forward during a period of 
only fair domestic demand. 


Aluminum Upstep 


Aluminum Co. of America has put a new potline on stream at Mas- 
sena, N. Y., and plans to put a second line into production October 
15. The Massena plant is the first industrial user of power from the 
St. Lawrence project .... Reynolds Metals Co. has reopened one 
Jones Mills, Ark., potline and Kaiser Aluminum & Chemical Corp. is 
again using a Mead, Wash., line that was closed when industry sales 


fell. . . . Most producers seem to believe inventory trimming by con- 
sumers has ended, but still complain of heavy stocks in their own 
hands. 


Nicaro Buyer? 


North American Nickel Corp., a new mining firm, has been formed by 
Bunker Hill Co., St. Joseph Lead Co., Falconbridge Nickel Co. and 
Blyth & Co., investment company, for making bids on the Govern- 
ment-owned Nicaro nickel plant in Cuba. If the facility is put up for 
sale, as company officials believe it will be, North American Nickel 
will make its bid and seek financing. Incorporation requirements 
called for raising $100,000. 
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CLARKSON SLURRY VALVE 


e FLOW CONTROLLED-AS IT SHOULD BE 
—THROUGH A VENTURI RESTRICTION 


>> * MAINTENANCE COST AS LOW AS 10% 
=o) OF OTHER RUBBER VALVES 


Clarkson Valve, Model C . . . an advanced 
design for control, with plant air, of abra- 
Sive and corrosive slurries. 


jacketed steel construction — Two piece 
housing. 


the 
Constrictor “muscle” of rubber creates 
centered orifice. 


Full length 1” thick liner of pure gum oF Neo- 
prene at low cost. 


—remote if 
Operation with air oF tgirente—1e The Clarkson Company has long been identified 
desired. 


in the field of controls. Clarkson Valves maintain 
laced without dis- int 


the same high standards of quality and perform- 
off the line. 


man idealized ance at low prices that have made the Clarkson 
af Lowest fins pattern. Feeders in Stainless Steel and Inert Plastics 


f Model © sizes: 112”, 2”, 3” and 4” —tull known to all mining operations and other indus- 
diameter. 


tries. 


Clarkson Feeders 


<0 THE CLARKSON COMPANY 
& Valves 


A division of Equipment Engineers inc. 
Write for Details 


564 Market Street + San Francisco 4° California 
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This fact may not be too well known: the steel industry 
consumes about 7 % of all the elemental Sulphur or Sulphur 
existing in the form of sulphur gases, etc.,produced in this 
country. Most of this Sulphur serves the steel industry in 

the form of Sulphuric Acid where it is used in pickling steel 
products but also to a considerable extent in plating 

them. And certain machine steels carry an appreciable amount 
of ‘planted’ Sulphur to impart desirable machining qualities. 
Seven percent of the total elemental Sulphur and equivalent 
Sulphur tonnage is quite substential. Its use in steel 
emphasizes the importance of Sulphur to our whole economy. 
Much of this tonnage of steel-used Sulphur starts out at 

our mines in Texas where we serve as a major supplier of 
Sulphur to the manufacturers of Sulphuric Acid. 


SULPHUR PRODUCING UNITS VAN TEXAS GULF SULPHUR CO. 


*Moss Biuff, Texas » Woriand, Wyoming 
nes aaa 811 Rusk Avenue, Houston 2, Texas 
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.. . largest iron ore 
mill installation 
under one roof in the world 


Here, stretching about a quarter of a mile, are 27 Nordberg Rod Mills and 27 
Nordberg Ball Mills in a concentrator building up in the Lake Superior Iron 
Range of Minnesota. The 54—10 foot diameter Nordberg mills reduce hard, 
abrasive Taconite Iron Ore to the fineness of flour. Four additional Nordberg 
mills serve as reserve replacement units. 

This is but one example of the way in which Nordberg Grinding Mills, in 
sizes from 6 to 13 feet in diameter and up to 50 feet in length, are successfully 
serving the ore, mineral, cement and chemical processing industries of the world. 

Years of specialized experience in the design, manufacture and installation 
of process machinery assure you that you can count on Nordberg, its machinery 
and “know how” to add efficiency and economy to your processing operations. 
For complete details, write for the Nordberg Grinding Mill Bulletin 232. 


NORDBERG MFG. CO., Milwaukee 1, Wis. 


SCREENS 


© 1958, Nordberg Mfg. Co. GM158 


SYMONS PRIMARY 


SYMONS 
GYRATORY CRUSHERS CONE CRUSHERS 


SYMONS GRIZZLIES 
and SCREENS 


NORDBERG 


MINE HOISTS 
) 
\ 
SYMONS NORDBERG 
VIBRATING SCREENS ENGINES 


NEW YORK + WASHINGTON, D.C. 

ST. LOUIS * KANSAS CITY + DALLAS 
HOUSTON + NEW ORLEANS 

SAN FRANCISCO + TORONTO 
VANCOUVER * DULUTH + MEXICO CITY 
LONDON + JOHANNESBURG + GENEVA 


we 

| 

MACHINERY | 

NORDBERG 


Humphrey on Iron 


Senator Hubert H. Humphrey of Minnesota has 
clarified his state’s attitude on the situation of iron 
ore imports and iron state taxes (covered briefly in 
Trends, September 1957) in a letter to the editor 
of Business Week which discusses that magazine’s 
article of Aug. 9, 1958. The Humphrey letter, in 
part, follows: 

. . . it is stated that Minnesota’s percentage of 
all U.S. iron ore purchases has dropped since 1946 
from 68 pct to last year’s 49 pct. The inference, to 
the uncritical reader, is that Minnesota’s gross ton- 
nage has dropped throughout that period. But, as 
you know, steel capacity has greatly increased since 
1946, so that while it is true the percentage of iron 
ore purchases has dropped, the gross tonnage of 
Minnesota production, up until this year of un- 
usually low steel production, has been running at a 
very high rate.... 

“Minnesota has no objection to imports of iron 
ore. We recognize that an expanding steel industry 
must draw iron ore from whatever source it can.... 
Minnesota is disturbed, however, when in those 
years when steel production drops off from the 
norm the steel companies have in the last two such 
years decreased their purchases of iron ore from 
Minnesota by an amount disproportionately greater 
than the drop in steel production, while at the same 
time continuing to increase the rate of imports of 
iron ore.... 

“The question is being asked in Minnesota 
whether this means that .. . . leaders of the steel 
industry are not deliberately making a bad situa- 
tion in Minnesota iron mining worse, applying the 
squeeze to the Minnesota Iron Range at a time when 
the recession in the steel industry would dictate a 
sharp reduction in iron mining everywhere, includ- 
ing the mines owned by the American steel corpo- 
rations abroad. The suggestion is being made that 
the steel corporations are not interested in increas- 
ing employment in the iron mines of Minnesota any 
more than they have to, until the decision has been 
made in the legislature on Minnesota iron ore taxes. 
Whether this is a valid criticism, I do not know. 

“But I do know that the state goverment of Min- 
nesota deserves to have the facts laid out before it 
on the table... .” 


Mesabi Case to Federal Court 


Mesabi Iron Co.’s rumbling controversy with 
Reserve Mining Co. over the latter’s accounting 
procedures in its use of a Mesabi iron ore field has 
now been delegated to hearings by the Federal 
District Court of Minnesota. The case formerly on 
the state level will come up in Duluth on October 
3, 1958. 

Mesabi, as President Arnold Hoffman tells stock- 
holders in a recent interim report, contends that: 
“In reports to Mesabi, Reserve admits to having 
mined nearly 30 million tons of crude iron ore from 


the Peters lease from the commencement of oper- 
ations in 1953 up to January 1, 1958, from which 
approximately 10 million tons of iron pellets have 
been produced. Even at the minimum price for this 
product arbitrarily assigned by Reserve Mining, its 
dollar value is admittedly in excess of $100 million. 
To date, Mesabi has received no consideration what- 
ever for this impressive production which has been 
exclusively consumed by the steel making plants of 
Armco and Republic Steel—co-equal owners of 
Reserve Mining. On the contrary, Reserve blandly 
informs Mesabi that operations not only have shown 
no profit, but, indeed, have been conducted at a 
substantial loss.” 

The case coming up in Duluth will consider 
Mesabi’s motion seeking to vacate the temporary 
stay heretofore obtained by Reserve, and also Re- 
serve’s motion seeking to compel Mesabi to re- 
sume arbitration. 


The End of an Era 


With its lifting of restrictions on uranium use this 
summer the AEC did more than offer uranium pro- 
ducers an opportunity to sell their product direct 
to commercial users here and abroad; it impassably 
marked the end of an era of secrecy and control. 
Within a decade this country has moved from a 
position where we had hope, probably foolish, of 
monopolizing sources of the metal and knowledge 
of its use, and of thereby hoarding the weapon to 
end all weapons. It appears that the U. S. is in full 
retreat from that position. 

Technologically, the announcement will spur in- 
terest on the part of uranium miners in carrying 
their operations at least one or two refining steps 
further. 

Most uranium mills have been scanning the U.S. 
and unrestricted foreign areas for potential custom- 
ers and many have already received inquiries. The 
AEC remains a competitor, however—though com- 
petitor may not be the precise term—since it ap- 
pears the commission will continue to be in the 
uranium business as a seller. To quote AEC release 
A-158: “Either normal uranium, purchased from 
private industries, or depleted uranium now avail- 
able from the commission may be used for such 
purposes.” 

How large the market will be is still unknown, 
but a usable yardstick can be taken from the com- 
mission’s note that the prewar market in the fields 
of ceramics, glass, and photography totaled about 
200 tons per year. 

Davison Div. of W. R. Grace & Co. has claimed 
the first quantity purchases of private uranium con- 
centrates for conversion to nuclear reactor feed ma- 
terials. Original material came from Uranium Re- 
duction in Moab, Utah, and, after reduction to high 
purity uranium metal, the product went to Bridge- 
port Brass Co. for extrusion into fuel element rods. 
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Longer bit life— 
with new Sandvik 


Coromant Bits 


EXT time you buy bits, specify Sandvik 
Coromant because they give more foot- 
age per bit, lower drilling costs. Here’s why: 


Low quality Tungsten Carbide 
(Microphoto) Uniformity of size, (Microphoto) Black marks are con- 1 Only first-quality tungsten carbide is used 


even distribution of grain are mark- taminations caused by deficient pro- —as shown in the microphotos above. This 
ed. Free from porosity and impurities duction control. They weaken the ; ‘ 
—therefore stronger, longer-lived. carbide, reduce its working life. means less wear, longer life and a better job. 


2 The bodies are precision-made of high 


the following Thread Sizes and Bit Diameters strain throughout the extra-long bit life. 


3 The bigger Sandvik Coromant bits are all of 


X-design, which prevents rifling. No wonder 
Sandvik Coromant inserts are the most widely 
used in the world, drilling more than one 
billion feet every year. 


i 


SANDVIK COROMANT bits are supplied through Atlas 

a fees Copco, the world’s largest manufacturer of rock 
1%" Rope x drills, who also supply Sandvik Coromant integral 
steels —the most widely used in the world — and 


Sandvik Coromant extension steel equipment. 


Write or phone today for further 
details to either of the addresses below: 


610 Industrial Avenue 930 Brittan Avenue 
COlfax 1-6800 


LY tell 1-0375 
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Rope clamp with 
tapered locking pin 


Cutaway view 
of Permasea! roll 


JEFFREY BELT CONVEYORS 
(wire rope type) 
have these advantages... 


Low first cost—Easy and economical to set 
up with fewer parts; need no belt training idlers; 
intermediate sections require no cover plates; 
two parallel wire ropes replace heavy rigid type 
angles or channel side frames. 


Low operating costs— Fewer components 
to handle or transport saves time in extending 
or retracting. Little or no spillage means less 
clean-up time. 


Long belt life — Lasts longer as load impact 
is absorbed by spring effect of wire ropes when 
load passes over troughing idlers. 


Permaseal idiers— Have Timken tapered 
roller bearings protected by two flexible dia- 
phragm seals. Inner seal retains lubricant. Outer 


seal keeps out dirt. Prelubricated for years of 
maintenance-free service. 


Spacing of idiers —Can be changed easily 
to suit material or mine conditions. 


Rope clamp for cradle bracket — Rope 
clamps with “no loss” tapered locking pins 
prevent creeping. Cradle brackets and support 
stands hold ropes parallel. No separate 
spreader required. 


Versatility—These conveyors can be used 
above or below ground to handle coal, salt, 
gypsum, iron ore, etc. 


For more details send for bulletin 948. The 
Jeffrey Manufacturing Company, 865 North 
Fourth Street, Columbus 16, Ohio. 


MINING + CONVEYING « PROCESSING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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High in the Peruvian Andes 


RIQ PALLANGA gets Maximum Profit 
with CYANAMID REAGENTS 


Optimum cost-plus-tails varies for every ore and property in every mining dis- 
trict as every metallurgist knows. 

But the most economic recovery at a particular mill can only be attained by 
careful evaluation of all milling costs, patient testing . .. and the right combina- 
tion of Cyanamid Reagents. RIO PALLANGA proves that! 


SINDICATO MINERO RIO PALLANGA treats 350 tpd of an unusual lead- 
zinc ore by straight flotation. By study of reagent combinations and overall mill 
economics, the mill staff working with a Cyanamid Field Engineer evolved this 
very low-cost reagent set-up: 


Lead Flotation Lb/ton Zine Flotation Lb/ton 
AEROFROTH® 70 Frother 0.017 SODIUM AEROFLOAT® Promoter 0.074 
AEROFLOAT® 25 Promoter 0.006 Copper Sulphate 0.517 
AERO® Thiocarbanilide 130 0.188 Screened Lime 1.106 
Sodium Cyanide 0.003 
Zine Sulphate 0.102 
Sodium Silicate 0.068 


At Rio Pallanga lead concentrate grade is deliberately lowered by floating some 
pyrite in order to get the optimum local smelter rate. To avoid excessive grinding 
costs (which would be required to liberate finely disseminated sphalerite in the 
dolomite gangue), somewhat higher-than-average zinc tailings are tolerated. 
Sodium silicate is used to help depress quartz. Typical mill assays are: 


% Zinc % Lead Silver (Oxz.) 
Heads 5.1 4.1 7.5 
Lead Concentrate 6.7 52.6 91.2 
Zinc Concentrate 59.1 0.2 3.1 
Tails 0.9 0.1 0.8 


Whether your tonnage is large or small, whether or not your ore is difficult to 
beneficiate or your operating condition poses special problems, you can have 
the benefits of Cyanamid world-wide ore dressing experience and unmatched 
research background. 


A Cyanamid Field Engineer stands ready to work with you to evolve the right 
combination of Cyanamid Reagents for lowest cost-plus-tails on your mill feed. 
These extra values are freely offered to both present and potential users of 
Cyanamid Reagents. A letter to our nearest office will bring prompt response. 


— CYANAMID 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


CYANAMID INTERNATIONAL — Mining Chemica/s Department 
Cable Address: Cyanamid, New York 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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Photomicrographs ore all of 100 x 500 mesh fractions of Rio Pallange 
mill products. (G — Galena; P — Pyrite; S = Spholerite.) Above shows 
mill feed (200 diameters). Dork minerals ore calcite quartz and dolomite. 


Tailings (200 diameters) 


. 
z 
a 
= 
lead Concentrate (500 diameters) 
Zine Concentrate (500 diameters) 
te 
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PIN LOCK — Special high-strength rub- 
ber with a steel insert assures positive “ 
locking of the pin. 


ADAPTER — Has two design extras that 
assure a long-lasting, tight assembly. 
Larger bearing and supporting surfaces. . 
Adapters are custom ground to make 3 
a close-tolerance, slack-free fit 

between adapter and point 

and adapter and lip. 


REVERSIBLE TIP — Enables you to 
get longer digging life while maintaining 
sharpness. 


i 

TAPERED PIN — This tapered pin does 
not depend on the rubber lock te hold the 
tip on. Notice the “shoulders” indicated 
on the front of the adapter ...and the 
mating shoulders on the pin. These 
shoulders lock the tip in place with metal- 
to-metal contact. The rubber lock, in turn, 
locks the pin in place. 


3 big features for fewer shovel shutdowns 


1 You get up to four times extra wear 
over other 2-part teeth. We cast these new 
teeth of a tougher, new and special heat- 
treated alloy that slashes your replace- 
ment and maintenance costs. 


2 These reversible teeth stay sharp, 
to penetrate cleanly and easily without 
straining your shovel. Reversing point is 
easy. This reversible feature is particularly 


American Manganese Steel Division °* 


important on corner teeth. It maintains 
digging efficiency throughout tooth life. 


3 Positive locking device — Amsco’s 
unique pin-locking design secures tip to 
adapter in tight, positive, metal-to-metal 
contact. 


Order the Amsco 2-part Simplex from your 
local power shovel dealer. 


OTHER PLANTS IN; DENVER. LOS ANGELES. NEW CASTLE. DEL... OAKLAND. CAL.. ST LOUIS: JOLIETTE 


Chicago Heights, Ill. 
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THE DEPENDABLE 
EIMCO MODEL 40H 


Successful contractors, the world over, who make a 


profit on their job and achieve records in tunnel speed, 
have learned through experience that you cannot beat 
the Model 40H for dependable, month in and month out, 
high performance. 

There is now available the Model 40W for headings 
14 feet wide — and wider. 

The experienced estimator figures his cost on the 


basis of using dependable, efficient, low-cost Eimcos. 


THE EIMCO CORPORATION 
Salt Lake City, Utah—U.S.A. © Export Offices: Eimco Bidg., 52 South St., New York City 


Mew York, N.Y. Chicage, Mi. Sen Francisco, Calif. Pose, Tex. Birminghom Ale 
Chevetend Londen Engiend Geteshood, Englend Poris, Frence 
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Eimee Model 40H Loaders are being used in many of the high 
speed tunnel jobs in work today. These machines are making it pos- 
sible te average high daily odvance footage in all types of ground. é 
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SPIRAL CONCENTRATORS 


HAVE ECONOMICALLY RECOVERED THE 
MINERALS LISTED ABOVE 

Low cost concentration becomes a reality when you install 
Humphreys Spirals. Economy-minded mineral producers the world 
over prize these efficient concentrators, their economical installa- 
tion, low maintenance costs and year-round trouble-free operation. 
No moving parts. Small floor space. 


APPLICATIONS: 


Production of a finished concentrate. 


Production of a bulk concentrate of several minerals and a finished 
tailing in one or more stages. 


Scavenging the tailing from another process for the recovery of 
heavy minerals. 


Write today for information on metallurgical tests of your ore samples 
for spiral treatment. 


HUMPHREYS ENGINEERING COMPANY 
914 FIRST NATIONAL BANK BLDG.- DENVER 2, COLORADO 


SALES AND MANUFACTURING AGENTS 


AUSTRALIA: SOUTH AFRICA: SWEDEN: 
JOHN CARRUTHERS & CO. PTY. LTD. EDWARD L. BATEMAN LTD. SALA MASKINFABRIKS A-B, 
EDGECLIFF, N.S.W. JOHANNESBURG SALA 


SALES AGENT—ENGLAND: THE GENERAL ELECTRIC CO., LTD. (FRASER & CHALMERS ENGINEERING WORKS) ERITH, KENT 
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EDITORIAL STAFF 


Editorial Director: 

Rixford A. Beals 

Copy Editor: Margaret E. Sherman 
News Editor: Henning Nielsen 
Editorial Production: 

Marianne Snedeker 


ADVERTISING STAFF: 


Eastern Advertising Manager: 
Thomas G. Orme 
29 W. 39th St., New York 


Mid-Western Advertising Manager: 
Bob Wilson 
Millard Ave., Fox River Grove, Ill. 
Southeastern Advertising 
Representatives: 
Fred W. Smith & Associates 
1201 Forest View Lane, Vesthaven 
Birmingham, Ala. 
Western Advertising Representatives: 
Dillenbeck-Galavan Inc. 
266 S. Alexandria Ave. 
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Advertising Production: Grace Pugsley 
Promotion: Dominick Ciarletti 


SOCIETY OF MINING 


ENGINEERS OF AIME 
President: S. D. Michaelson 
President-Elect: J. W. Woomer 
Past-President: E. A. Jones 

Regional Vice Presidents: G. D. Emigh, 
J. D. Forrester, C. E. Lawall 

Treasurer: R. B. Ladoo 

Secretary: John Cameron Fox 
Assistant Secretary: Donald R. Tone 
Editorial Board: Brower Dellinger 
(Chairman), N. L. Weiss, Sherwin F. 
Kelly, R. B. Ladoo, J. C. Fox, R. A. 
Beals, and member, Advertising Stoff. 
General Editorial Committee: Brower 
Dellinger (Chairman), J. G. Broughton, 
J. W. Chandler, G. L. Judy, Neil 
Plummer, R. A. Beals. 

Advertising Committee: Sherwin F. 
Kelly (Chairman), R. A. Beals, T. G. 
Orme, W. L. Wearly, S. P. Wimpfen, 
G. V. Woody. 

Transactions Editorial Committee: 
N. L. Weiss (Ciigirman), J. M. Ehr- 
horn, D. R. Irving, S. F. Ravitz, E. M. 
Spokes, R. A. Beals. 

The AIME also publishes: 

Journal of Metals—monthly 

Journal of Petroleum Technology— 
monthly 

Transactions of The Metallurgical 
Society—bimonthly 


FOR YOUR INFORMATION — 


In This Issue—On page 1038 you will find abstracts of the 
articles in this issue. They mark the start of a new feature in 
MINING ENGINEERING which we hope will be both useful and 
convenient. This feature will also carry abstracts of original 
meeting papers as early as it is possible to print them. For 
example, see page 1038 for an abstract from the AIME-ASME 
Joint Solid Fuels Conference. The abstracts of current 
articles have two purposes: for the member who wishes a 
quick summary of what is in this issue and for the use of 
librarians, indexes, and abstracting services who need a brief 
standardized summary of each article complete with proper 
reference. The abstracts are located where they are to en- 
able members who maintain card files to clip them without 
damaging the article section of the issue. 


SME Money—Not in this issue, but on page 1011 of the 
September issue, there appears a detailed analysis of SME 
income and expense. If you missed this page we hope you 
will check back and take a look at those figures. Shown 
graphically are the sources of SME’s money and where it 
goes—both in percentages of the total. They should answer 
many questions which members ask. 


United Engineering Center—The graph below tells the 
story in briefi—where AIME stands in the Member Gift Cam- 
paign portion of the drive to raise the funds for the new 
United Engineering Center. We expect to bring you a more 
detailed report on plans for the Center in a late fall is- 
sue, provided that architectural plans have received board 
and governmental approval. Meanwhile you can estimate 
AIME’s rate of progress toward its goal. The bars show 
how much of its goal each Society has received in pledges, 
plotted in percentage of the total and based on September 
15 figures. 

—R. A. Beals 


AIME ASME AIEE AIChE 
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CAT DS TRACTOR-NO. 463 SCRAPER 
PROFITS OUT OF ALABAMA QUARRY 


Cat D8 Tractor-No. 463 Scraper stripping overburden in mining operation near Tarrant, Ala. The haul averages 300 ft. 


“| like the performance of our Caterpillar equipment,’’ says John N. Cushman, 
general superintendent of the Dolcito Quarry Co., Tarrant, Ala. 


Mr. Cushman is praising a Caterpillar team that is 
daily producing in excess of 2,000 tons of dolomite used 
for concrete aggregate, agricultural limestone, fluxing 
stone and rock dust. 


A Caterpillar D8 Tractor with No. 463 Scraper strips 
overburden that ranges from 12 to 28 ft. thick. A Marion 
Back Hoe powered with a Cat D315 Engine assists in 
this function. The stone then is shot at a depth of about 
50 ft., and a D7 pushes the rock to the quarry floor. 


The D8-No. 463 combination is ideal where power 
and traction are needed for a short haul. The No. 463 
Scraper, with all the fast, easy loading characteristics 
of LOWBOWL design, has a capacity of 18 cu. yd. 
struck, 25 cu. yd. heaped. It has straddle-mounted rear 
wheels with adjustable axles, high apron lift, protected 


FIND YOUR CATERPILLAR DEALER IN THE |} YELLOW PAGES 


cables—all the features that have made Caterpillar 
LOWBOWL Scrapers famous for high production. 


The D8 packs 191 flywheel horsepower and 155 HP 
at the drawbar. It’s tough, from track shoes hardened 
by a “water-quench” process to rugged diesel engine 
that uses low-cost fuels without fouling. And you have 
your choice of two models: torque converter drive and 
direct drive with the exclusive Caterpillar oil clutch. 


Your Caterpillar Dealer has facts and figures show- 
ing how these big yellow machines can make a quarry 
operation more profitable. Ask for a demonstration. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 


Caterpitiar and Cat are Registered Trademarks of Caterpilias Tractor 
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FLUOSOLIDS ROASTING 


OF DOWA’S YANAHARA SULFIDES 


FluoSolids treatment of Yanahara pyrrhotite has given 


Japan's Dowa Mining a profitable return on copper, sulfuric acid, and iron ore and has 


About 25 pct of all Japanese pyrite 
comes from the Yanahara mine on Honchu Island. 
For the past 40 years lack of an economical recovery 
process forced the operator, Dowa Mining Co., to 
sell the pyrite for its contained sulfur only, leav- 
ing 7 million tons of high grade iron ore waste. In- 
troduction of the Dorrco FluoSolids roasting system 
enabled the company to make use of its iron sulfides 
and also to find a market for the mine’s considerable 
pyrrhotite production. 

The success of this project is of great importance 


H. KURUSHIMA is President, Dowa Mining Co. Ltd., Tokyo, 
Japan. R. M. FOLEY is associated with Dorr-Oliver Inc., Stamford, 
Conn. 


also reduced pyrite mining costs. 


by HIDESABURO KURUSHIMA and R. M. FOLEY 


to Japan’s economy since it points the way toward 
material increase in her natural resources. Prior to 
use of the present process, no practical method was 
available for commercial exploitation of known large 
tonnages of pyrrhotite, while the copper content of 
the even larger deposits of pyrite made the roasted 
residue unacceptable for the iron and stee! industry. 
In Europe, large amounts of copper-bearing pyrite 
cinder are given a chloridizing roast for separation 
of the copper and iron but this treatment is not 
economical in Japan where salt is imported from as 
far away as Egypt. 

Most of Japan’s sulfuric acid is produced from 
gases generated in the roasting and smelting of local 
sulfides but most of the iron ore used in steelmaking 
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is imported. In the chemical industry pyrite is the 
most important source of sulfur for acid making. 
Yanahara Ore: The pyrite deposits at Yanahara 
are generally enclosed in an irregular layer of pyr- 
rhotite, and small veins of pyrrhotite occur in the 
pyrite. To be commercially attractive the pyrite has 
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had to contain about 50 pct S. To maintain this 
grade mining was selective, resulting in a consid- 
erable loss of pyrite in the mine because of the 
irregular boundary between the two minerals. Like- 
wise, the pyrrhotite from the small veins had to be 
discarded by hand picking. 

There was no market at all for the pyrrhotite be- 
cause consumers objected to the higher freight per 
unit of sulfur. Additional drawbacks included the 
danger of spontaneous combustion in transit and 
storage, and the tendency of the pyrrhotite to fuse 
during calcination. 

Dowa Mining had already successfully applied the 
Dorrco FluoSolids roasting system on sulfate roast- 
ing a complex sulfide concentrate containing copper, 
zine and iron. This roast-leach-electrowinning 
process was described by the senior author in a 
previous paper.” 

Because of the experience with fluidized roasting, 
Dowa believed that this method might be used to 
separate the constituents of the Yanahara iron sul- 
fides. In this case it would be desirable to selectively 
sulfite the contained copper and at the same time 
produce a concentrated SO, gas suitable for conver- 
sion into sulfuric acid. If successful, the roasted 
calcine could be leached with dilute acid for re- 
moval of the copper and the leach residue sintered 
to produce lump iron ore. The iron ore would have 
to contain less than 0.2 pct Cu to be commercially 
attractive. 

Test Program: A test program was initiated and 
Yanahara pyrrhotite was selected to be the test sul- 
fide because utilization of this unmarketable mate- 
rial would be of greatest benefit to Dowa. Roasting 
tests were carried out in a 4-in. diam laboratory 
FluoSolids reactor. Chemical and size analyses of 
feed material used are given in Table I. 

Nine separate tests were carried out to determine 
the optimum range of temperature and SO, concen- 
tration required to obtain high copper solubility, low 
iron solubility, and high oxidation of sulfur. Tem- 
perature was 600 to 700°C and the SO, range was 5 
to 9 pct. From these tests it was concluded that the 
system would satisfy requirements when operated 
at 625 to 650°C with 7 to 8 pct SO, in the exit gas. 
It was therefore decided to erect a commercial in- 
stallation at Okayama, a city about 25 miles from 
the mine. 

Pyrrhotite feed is delivered to the plant by rail 
at —1 in. and stored in the open on a concrete pad 
where it is blended by the bedding system. The ore 
is crushed to —% in. by a cone crusher and conveyed 
to the ball mill hopper by a skip hoist. The grind- 
ing circuit consists of a Marcy ball mill, sump tank, 
and a rubber lined SRL pump to deliver the slurry 
to the storage agitator. The feed and water additions 
to the grinding circuit are controlled so that a 70 
to 75 pet solids slurry is produced. A rubber cov- 
ered turbine agitator installed in an 8 x 8-ft wooden 
tank is used for surge storage and blending of the 
slurry. A typical chemical and size analysis of this 
feed is given in Tables II and III. 

Two air-operated ODS pumps in alternate cycles 
deliver the feed to the 20-ft ID FluoSolids reactor 
at a uniform rate. Roasting air is supplied to the 
windbox of the reactor by a 250-hp centrifugal 
blower capable of delivering 7400 cfm at 5 psi. The 
dust laden gas leaving the reactor passes through 
two stages of cyclone collectors, a balloon flue, and 
a hot Cottrell for dust removal. Calcine distribution 
is shown in Table IV. 
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Table |. Size and Chemical Analyses of Test Feed 


Grain Size Mesh +35 _ +50 +100 
Distributien Ind. Weight, Pet 10.87 19.97 


Element Zn 


Content 


Pet 0.61 


Table II. Chemical Analysis of Roaster Feed 


Elements Zn Pb SiO, AlsOs CaO MgO BaSOQ, Co 
Pet Tr 6.33 1.55 0.26 0.24 Tr 0.006 


Table II!. Size Analysis of Roaster Feed Table VI. Screen Analysis of Copper Distribution in 
Leach Residue 


Mesh Ind. Weight, Pet 


Decuprized Copper Dis- 
Weight, Pet Calcine, Cu, Pet tribution, Pct 


~ 


Table IV. Distribution of Calcine 
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325 
Average 


Product Distribution, Pct 


Overfiow 48. 
Primary Cyclone 40. 
Secondary Cyclone 5 
Cottrell and Flue 6. 


Table V. Leaching Efficiency of Size Fractions 


Overfiow Calcine Cyclone Calcine 
Weight, Soluble Insoluble Leach Eff’y, Soluble Insoluble 
Pet et 


Leach 
Cu, Pet Pet Cu, Pet Cu, Pet Eff’y, Pct 


2 
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ws 

© 


Average 
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Three charts above show results of Dowa’s roasting operation. LEFT: SO, density of exhaust gas and leaching effici- 
ency of copper. CENTER: Roasting temperature and leaching efficiency of copper. RIGHT : Heat distribution in roaster. 
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Table VII. Sulfur Distribution 


Total S in 
Feed, Pct 


Overfiow calcine 

Cyclone calcine 

Flue and Cottrell calcine 

Cooling tower 

Washing tower 

Mist cottrell 

Absorption tower stack 

98 pct acid (by difference) 
Total 


co 


~ 


The reactions that occur during calcination are 
exothermic and much excess heat is generated in 
the reactor. To control temperature at the desired 
level, 85 lb of water per 100 lb of ore are used. 
Approximately 40 pct of this water is contained in 
the feed slurry which is maintained at 70 to 75 pct 
solids. The balance of the water is added automati- 
cally to the feed guns by the temperature controller. 

Because the feed rate, air feed ratio, and tempera- 
ture are all easily controlled with the FluoSolids 
system, it has been possible to obtain copper solu- 
bility data from this installation over a range of 
temperature and SO, gas concentration. These data 
are presented for both overflow and cyclone prod- 
ucts in accompanying graphs. These curves illus- 
trate that best copper solubility may be obtained 
with a temperature of 620 to 630°C and with a stack 
gas concentration of 7.5 to 8.0 pct SO.. 

Before starting the above series of tests a tem- 
perature survey of the fluidized bed was carried out. 
The results of this survey indicated that tempera- 
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tures were homogenous throughout the bed except 
for a narrow zone near the walls of the reactor (see 
chart). 

Copper leaching efficiency of individual size frac- 
tions for both overflow and cyclone products is 
shown in Table V. Copper values are shown con- 
centrated in the coarse and fine fractions. Leach 
efficiency shows a progressive increase with decreas- 
ing grain size. Individual size fraction copper assays 
and copper distribution of the final decuperized 
residue are given in Table VI. 

Overflow and cyclone products are collected in 
quench tanks. Quenching solution is made up of 
recycle from the copper precipitation tanks plus 
dilute acid from the gas washing tower. 

Most of the leaching takes place in the quench 
tanks but 15 to 20 pct of the copper is leached out in 
agitators. The slurry from the agitators is classified 
in a Callow cone. The spigot product is given a 
two-stage wash in Esparanza-type classifiers while 
the cone overflow is washed in a two-stage CCD 
thickener system and dewatered on an Oliver filter. 
Washing efficiency is 95 pct for the classifier circuit 
and 95 pct for the thickener-filter circuit. The 
weight distribution is 30 pct spigot and 70 pct over- 
flow and moistures are 22 pct and 17 pct, respec- 
tively. 

The pregnant copper solution contains 2.5 gpl Cu, 
20 gpl Fe and 5 gpl free H.SO,. This solution goes 
to cementation troughs where the copper is precipi- 
tated on scrap iron, aided by compressed-air agita- 
tion. The barren solution contains 0.3 gpl Cu, 23 gpl 
Fe and 4 gpl free H.SO,. 

A Monsanto contact system is used to produce 98 
pet acid. Exhaust gas from the roaster cyclones 


; 
| COOLING TOWER FluoSolids roasters and repulper tanks 
4 l % “+ i—4 
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contains 7.5 to 8.0 pct SO., 0.5 to 0.8 pet SO,, 7 pct 
O, and 11 to 13 grains per cu ft of dust. This gas 
is cooled to 500°C in the balloon flue before entering 
the hot Cottrell. From the hot Cottrell the gas passes 
through a conventional contact plant which consists 
of gas washing and cooling towers, mist Cottrell, 
drying tower, blower, converters, and heat ex- 
changers, and goes finally to the absorption tower. 


Because of the SO, gas produced in the roaster 
and the cooling action of the flue, a relatively large 
amount of the iron dust entering the hot Cottrell 
was sulfated. Shortly after the start of operations 
it was discovered that the hot Cottrell was not 
functioning properly because of the build-up of a 
hard sulfate deposit on the wires. This deposit had 
grown to as large as 5-in. diam. Because of the 
resulting inefficient operation, much of the dust 
went beyond and was collected in the washing and 
cooling towers. After 11 months of operation these 
towers became choked with solids and the plant had 
to be shut down for a clean-out. During the shut- 
down the wires in the Cottrell were changed from 
single strand to three strand and a knocking device 
was added to eliminate the trouble. 


Normal sulfur distribution without recycle is 
given in Table VII. It may be seen from this table 
that without recycle, the sulphur loss would amount 
to 22 pct of the total amount. Present sulfur loss of 
12 pct is accomplished by recycling a portion of the 
excess barren solution from the cementation tanks 
to the FluoSolids reactor in place of water for tem- 
perature control (Japanese Patent 196,537). This 
solution plus some of the solution from the gas 
cleaning circuit furnishes acid which improves the 
sulfating efficiency. Copper and iron are recovered 


tanks, thickeners, drag belt 


from the barren solution and remaining excess solu- 
tion is oxidized to precipitate the iron, then neu- 
tralized with lime and discarded. 

The first section of this plant went into operation 
in September 1953. Rated capacity of the roaster 
was 115 tpd and product targets were 3000 tons per 
month of 98 pct H.SO, and 3000 tons per month of 
60 pct Fe. 

In July 1956 a second FluoSolids reactor of the 
same capacity was placed in operation. The SO, 
gas from this unit is converted to acid in the original 
plant which had first been designed for capacity of 
200 tpd of 98 pct acid. The leach plant and precipi- 
tation section were expanded to handle the increased 
tonnage. All decuperized residues are sent to Amag- 
asaki Steel for treatment. 

At present, approximate average copper analyses 
of the feed, calcine, and leach residue are 9.80 pct, 
1.00 pct and 0.14 pct, respectively; copper solubility 
is 85 pet and recovery is 82 pct. Overall iron re- 
covery is 99.0 pct. 

The treatment of Yanahara pyrrhotite has been a 
profitable venture for Dowa Mining Co. In addition 
to the monetary return obtained from the sale of 
the copper, sulfuric acid, and iron ore, mining costs 
on the pyrite have been reduced. By mining both 
pyrite and pyrrhotite the overall pyrite yield from 
the mine has increased and, now that pyrrhotite 
has been converted into ore, the mine reserves have 
been increased by more than 10 pct. Prospecting 
has also been simplified and has incidentally led to 
a new discovery which may total 20 million tons. 
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EXPLORATION EXTENDS MAGMA’S FUTURE 


by RUSSELL WEBSTER 


Magma Copper Co.'s east replacement orebody has a potential little 
dreamed of a short time ago. If the exploration and development problems 
can be solved, Magma’s productivity may be extended for many more years. 
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n having maintained production for more than 40 
| years Arizona’s Magma mine is unique in a min- 
eral district that includes several major copper 
mines. Other past and present producers in this 
area are Miami and Inspiration at Miami, the Old 
Dominion in Globe, the Ray mine in Ray, and to the 
south the new San Manuel mine near Tucson. 

Magma’s production of copper, silver, gold, and 
some zinc has come from nearly parallel east-west 
striking mineralized faults, one called the Main or 
Magma vein and the other the Koerner vein, about 
1100 ft to the south. This vein system has been pros- 
pected and partially mined for some 9000 ft hori- 
zontally and 4800 ft vertically. In ascending order 
from the deepest exploration level, the Main vein 
cuts Pre-Cambrian schist, Pre-Cambrian Apache 
Group, Post-Devonian diabase, and Devonian, Mis- 
sissippian, and Pennsylvania limestones. Until 1950 
very little ore was obtained from replacement 
mineralization. 

Discovery of Replacement Orebodies: Exploration 
and mining of replacement mineralization are being 
carried out in the Devonian limestone in a replace- 
ment zone, which occurs 12 to 20 ft above the dis- 
conformity between the limestone and the Cambrian 
quartzite. On surface this zone can be identified by 
the many prospect holes and inclined shafts, but 
from surface to the Magma’s 2250 level it has pro- 
duced little ore. In normal exploration and stoping 
of the Main vein there is a widening of mineraliza- 
tion along this particular zone up to 30 ft north and 
south of the vein structure. Farther away from the 
vein this horizon was tested by diamond drilling, 
but no great amount of mineralization was found. 

With continued development of the Main vein to 
the east a new ventilation shaft was needed to serve 
this section of the mine. A shaft, designated No. 6, 
was sunk to the 2550 horizon and connections were 
made to it by drifting east from the established 2000 
and 2550 levels. These drifts followed the Main vein 
structure to about 900 ft west of No. 6 shaft; at this 
point the vein was completely cut off by a near ver- 
tical north-south fault. The drifts continued through 
the fault to the connection with the No. 6 shaft. 

At the time, the vein-offset on the east side of the 
fault appeared to be to the south, and subsequent 
diamond drilling located a vein about 500 ft to the 
south which seemed to prove this. Additional drill- 
ing disclosed that vein mineralization was rather 
poor, but the replacement zone in the Devonian 
limestone was strongly mineralized for at least 150 
ft (horizontal distance) south of the vein and aver- 
aged 15 ft in thickness. This seemingly abrupt 
change in the amount of replacement mineralization 
adjacent to the vein indicated a potential orebody, 
if mineralization and grade continued down the dip 
of the limestone for a reasonable distance. 

The replacement zone is parallel to the 30° east 
dip of the host limestone. 

Next, on the 3000 and 3400 levels, drifts were 
driven east on the Main vein from the central part 
of the mine to the intersection with the north-south 
fault that had first been located on the 2000 and 
2550 levels. At the fault the drifts were turned 
south and driven to the faulted vein segment east 
of the north-south fault. On each level the replace- 
ment horizon was found to be heavily mineralized 
for at least 100 ft north and 200 ft south of the vein. 
This showing represented a hitherto uncalculated 
ore reserve for Magma. 


R. WEBSTER is Chief Geologist, Magma Copper Co., Superior, Ariz. 


Extension of Replacement Areas: With continued 
development of replacement beds east of the north- 
south fault, attention was turned to the west side. 
There was some doubt as to the true interpretation 
of movement along this fault. At this time it was 
still believed that the movement offset the eastern 
fault segment of the Main vein to the south. If the 
offset was to the north, however, the newly found 
vein structure with replacement mineralization 
could not be the faulted segment of the Main vein 
but must be a new vein, or possibly the Koerner 
vein, which lies about 1100 ft south of the Main vein 
in the central portion of the mine. Exploration 
was started to locate this unknown vein west of the 
north-south fault and south of the Main vein. 

(Ed. Note: General fault movements shown on 
Fig. 3 have been substantiated by additional in- 
formation, but there has been an important change 
in thinking concerning the identity of the vein south 
of the Main vein. It has been called the Koerner 
vein but is now indicated to be a south split of the 
Main vein. Such a split is known and has been 
mined above the 2000 level but until now has never 
been considered to be a vein associated with the 
east replacement orebody.) 

The vein structure was successfully located. When 
it was prospected at the limestone replacement 
zone, moreover, massive replacement mineralization 
was found, similar in grade and strike length to the 
replacement zone east of the north-south fault. 

This development was important not only for its 
possible ore potential but also because it opened for 
exploration the north faulted Main vein segment 
(Fig. 3, A) east of the north-south fault and the 
area to the south, where there may be still other 
vein structures and possible associated replacement 
mineralization (Fig. 3, D). 

Mineralization: Considered by many to be a text- 
book example of the zonal theory of vein deposition, 
mineralization of the Main vein at Magma can be 
separated into three distinct zones. The upper zone 
consists of primary zinc and silver minerals down 
to the 2550 level in the east central portion cf the 
vein. In the middle and lower zones primary chal- 
cocite, bornite, chalcopyrite, and tenanite occur in 
the upper zone but are more abundant between the 
2500 to 3200 levels. At the 3200 level the higher- 
temperature mineral enargite begins to appear along 
with bornite, pyrite, and chalcopyrite. Present ex- 
ploration of the beds indicates that the mineraliza- 
tion of the replaceable bed in the limestone corre- 
sponds to middle zone mineralization of the vein. 

The general order of abundance is as follows: 
specularite, pyrite, hematite, chalcopyrite, bornite, 
chalcocite, quartz, and minor amounts of silver, 
gold, zinc, lead, magnetite, and barite minerals. The 
different minerals are generally banded parallel to 
the 30° east dip of the host limestone. Along with 
the banding of individual minerals, they also can 
occur as a massive replacement from foot to hanging 
wall of the replaced bed. Bornite, chalcopyrite and 
pyrite have been observed as finely divided par- 
ticles in specularite and hematite. The chalcocite 
usually occurs as a banded replacement of bornite, 
parallel to the limestone banding. 

In many instances, study of surrounding wall rock 
alteration leads to better understanding of an ore- 
body and reveals that its limits can be expanded. 
A number of headings and diamond drillholes that 
have cut the limestone underlying the replacement 
bed at Magma have shown it to be bleached and 
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altered. The hanging wall limestone has less bleach- 
ing but has been noted to contain many calcite- 
filled fractures. More intensive study of this phe- 
nomenon may clarify interpretation of data gained 
from diamond drilling into unknown areas. 

Present State of Development: Exploration and 
development have proved that the beds south of the 
vein in the replacement orebody are more exten- 
sively mineralized than those to the north. Explora- 
tion and mining have progressed more than 750 ft 
south from the vein and about 200 ft north of it. 
Diamond drilling indicates that down dip the strike 
length of mineralization in the north bed may be 
increasing, with a corresponding decrease in the 
south bed. 

The replacement horizon continues below the 
3600 level, with mineralization like that in the upper 
levels. Similar mineralization extends above the 
2550 level west of the north-south fault. 

Exploration and Mining Methods: Exploration of 
the replacement bed must be very closely coordi- 
nated with mining operations. Owing to an abnor- 
mally high rock temperature (125°F) and difficult 
waste disposal, crosscuts and drifts out of the ore 
are held to a minimum. Because of this, diamond 
drilling in fringe areas outside the known ore zone 
is limited. 

From the vein on the footwall of the replacement 
bed, contour drifts are driven north and south to 
the ore boundary. From these drifts inclined raises 
are driven up the footwall of the replacement bed 
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Fig. 1. Generalized geologic column in Magma vicinity. Because of a regional dip of about 30° to the east, the com- 
plete stratigraphic column cut by the vein is exposed at the surface near Superior. See Fig. 2. 


to the ore cut-off or to the next level, a vertical 
distance of 100 ft. Active stoping of ore starts at 
the ore cut-off and proceeds down dip at an angle 
toward the vein. Modified square set timbering in 
the stopes aids mining and temporarily supports the 
hanging wall. Because of heavy ground, stopes cave 
and fill soon after the ore has been removed. To 
protect unmined blocks of ore, a series of cribs are 
placed to control this caving. 

Ore is slushed from stopes to sublevels, slushed 
down inclined raises and then goes via ore passes to 
haulage drifts. Rail haulage takes it to the main 
hoisting shafts in the central section of the mine. 

Located about 2000 ft east of the vein deposits in 
the central portion of the mine, the east replacement 
bed can be considered a separate mining unit, with 
exploration, development, and mining problems pe- 
culiar to this area alone. If these problems can be 
solved, the east replacement orebody will give new 
life to the long productive Magma mine. 
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Fig. 2. East Replacement Orebody, east-west vertical section looking north. 


Fig. 3. (A) As far as is known the Main vein has never developed any extensive replacement mineralization when 
in contact with the Martin limestone replaceable zone. But this ues Foe could change at lower levels to the east 
and this is considered an area for future exploration. (B) In review of fault movements and vein identities, this vein 
structure with replacement mineralization east of the north-south fault was located first by assuming that the 
Main vein was offset to the south. But if the movement was to the north on the east side of the north-south fault 
then this vein and replacement mineralization (B) had to be an unknown vein. Its counterpart on the west side of 
the north-south fault was located (C) with similar grade and strike length of replacement mineralization. This vein 
was considered to be the Koerner vein known from the central section of the mine but new investigations indicate it 
to be a south split of the Main vein. Assuming this to be true then this would place the Koerner vein and possible 
associated replacement mineralization further south (D). Thus a new area is open for exploration. 
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@ The following findings result from the fourth 
annual executive compensation survey recently 
completed by McKinsey & Co. Inc., management 
consultants. This survey included over 600 com- 
panies listed on the principal stock exchanges, and 
analyzed compensation patterns in 18 major indus- 
tries; 26 companies in the nonferrous metals indus- 
try were included. 


+ COMPENSATION OF 4 
CHIEF EXECUTIVE 
=, ALL INDUSTRY 
100 : 
a 4 
. 
3 5 
4 
io 100 1000 10,000 


ASSETS , MILLIONS OF DOLLARS 


500 © T T T 
COMPENSATION OF 
CHIEF EXECUTIVE 
& |. RELATED TO SALES,1957 
g 
re) 
2 ALL INDUSTRY 
= 4 
- 
! 10 100 1000 
SALES , MILLIONS OF DOLLARS 
500 


TU T 
COMPENSATION OF 
CHIEF EXECUTIVE 
|. RELATED TO PROFITS, 1957 


NONFERROUS 
METALS 


THOUSANDS OF DOLLARS 
tt 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


100,000 


100 1000 10,000 
PROFITS , THOUSANDS OF DOLLARS 


1066—MINING ENGINEERING, OCTOBER 1958 


TOP EXECUTIVES HIGHLY PAID 
IN NONFERROUS METALS INDUSTRY 


by S. ROBINSON BRAINARD 


n 1957 the pay of chief executives in the nonferrous 

metals industry was well above average when 
compared with other major industries. Furthermore, 
it continued to rise last year while sales declined 8.2 
pet and profits plummeted 32.7 pct on the average. 

Compensation of Chief Executives: One of the 
primary objectives of the survey is to measure 
year-to-year changes in top-management total 
compensation as it relates to company size and in- 
dustry characteristics. Total compensation includes 
salary, bonuses, and the value of deferred contin- 
gent compensation awards. 

The accompanying graphs indicate that compen- 
sation of chief executives in the nonferrous metals 
industry tends to be higher than industry in gen- 
eral when compared with the three important in- 
dicators of company size: assets, sales, and profits. 
Table I bears out the higher than average compen- 
sation relative to profits and Table II discloses that, 
when measured by sales, compensation is at the top 
of the list for larger companies. 

It is interesting to note that the steel and iron in- 
dustry is also among the top paying industries. On 
the average it pays its chief executives the same 
or higher compensation than the nonferrous metals 
industry at all levels of sales and profits except the 
$400 million sales level. 

Compensation Down the Line: Total compensa- 
tion of the second highest paid executives in the 26 
nonferrous metals companies averages 78 pct of 
that of the chief executive; the third, 64 pct; and 
the fourth, 54 pct. This compares with an average 
for all 18 industries of 69, 57, and 52 pct. 

Over the years, studies have indicated that the 
compensation of subordinate top-level executives is 
closely linked to the compensation of chief execu- 
tives and goes up or down according to the pattern 
set at the top. Since in the nonferrous metals in- 
dustry not only is the pay of chief executives well 
above average but the relationship of the compen- 
sation of second, third, and fourth executives is 
also above average (see Table III), it therefore ap- 
pears that compensation of these subordinate exec- 
utives is above industry generally when measured 
by company size factors. 

Fringe Benefits: Every company in the nonferrous 
metals industry sample reported a pension plan in 
1957. Five companies out of the 26 showed deduc- 
tions for profit sharing trusts and 12 companies had 
stock option or stock purchase plans. In addition, 
eight companies have awarded either consulting or 


S. R. BRAINARD is Associate Consultant with McKinsey & Co., 
Inc., New York. 
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Table |. Average Compensation of Chief Executives at Three Profit Levels, 1957 


310 Miliien $40 Millien 
$102,000 Department stores $152,000 Department stores $245,000 Department stores 
93,000 Textiles 128,000 Textiles 195,000 Tobacco 
87,000 Automotive parts 125,000 Steel and fron 192,000 Steel and iron 
86,000 NONFERROUS METALS 122,000 ‘Tobacco 183,000 Textiles 
86,000 Steel and iron 119,000 NONFERROUS METALS 180,000 Building materials 
85,000 Electrical equipment 115,000 Aircraft 180,000 Aircraft 
64,000 Heavy machinery 113,000 Light machinery 171,000 NONFERROUS METALS 
84,000 Light machinery 111,000 Retail chains 162,000 Food and beverages 
82,000 Tobacco 110,000 Automotive parts 162,000 Retail chains 
81,000 Retail chains 109,000 Electrical equipment 160,000 Light machinery 
80,000 Aircraft 106,000 Food and beverages 150,000 Chemicals 
73,000 Food and beverages 106,000 Heavy machinery 145,000 Automotive parts 
71,000 Chemicals 103,000 Building materials 145,000 Electrical equipment 
67,000 Railroads 100,000 Chemicals 138,000. Paper and paperboard 
66,000 Paper and paperboard 94,000 Paper and paperboard 135,000 Heavy machinery 
65,000 Building materials 86,000 Petroleum and Natural gas 120,000 Petroleum and Natural gas 
65,000 Petroleum and Natural gas 84,000 Railroads 110,000 Railroads 
48,000 Public utilities 64,000 Public utilities 09,000 Public utilities 


Table Il. Average Compensation of Chief Executives at Three Sales Levels, 1957 


$74,000 Tobacco $108,000 Steel and iron $172,000 NONFERROUS METALS 

74,000 Electrical equipment 104,000 NONFERROUS METALS 170,000 Steel and iron 

73,000 Steel and iron 02,000 Tobacco 160,000 building materials 

68,000 Chemicals 99,000 Chemicals 153,000 Department stores 

67,000 Light machinery 97,000 Department stores 152,000 Chemicals 

66,000 NONFERROUS METALS 96,000 Building materials 150,000 Tobacco 

66,000 Department stores 94,000 t machinery 139,000 Automotive parts 

65,000 Textiles 91,000 Electrical equipment 138,000 Light machinery 

65,000 Petroleum and Natural gas 90,000 Automotive parts 131,000 Heavy machinery 

63,000 Building materials 90,000 Textiles 131,00) Textiles 
62,000 Automotive parts 87,000 Petroleum and Natural gas 130,000 Paper and paperboard 

58,000 Heavy machinery 86,000 Heavy machinery 122,000 Petroleum and Natural gas 

56,000 Railroads 82,000 Paper and paperboard 119,000 Aircraft 

56,000 Paper and paperboard 75,000 Public utilities 119,000 Public utilities i 
52,000 Retail chain 74,000 Railroads 118,000 Electrical equipment 

50,000 Aircraft 74,000 Aircraft 104,000 Food and beverages 

48,000 Public utilities 72,000 Retail chains 104,000 Retail chains 

43,000 Food and beverages 65,000 Food and beverages 103,000 Railroads 


Table Il. Median Relationship of Subordinate 


Table IV. Changes in Compensation of 
Executives’ that of Chief Executives, 


Chief Executives 


1957 Over 1956 1956 Over 1955 


Average Average 
Second Third Fourth Increase, Increase, 
Highest Highest Highest Industry Pet Industry Pet 
ve, ve, utive, 
Industry uti Pet utive, Pet Tobacco 9.9 NONFERROUS METALS 9.1 
NONFERROUS METALS 5.9 Steel and iron 9.0 
3.8 Public utilities 6.9 
NONFERROUS METALS 64 54 roads 3.1 Petroleum and Natural 
Paeer and paperboard 15 65 56 Petroleum and Nature) gas 62 
Tobacco 54 60 49 gas 2.6 Heavy machinery 48 
Petroleum and Natural gas 73 56 50 Public utilities 22 Food and beverages a4 
Chemicals 72 61 57 Electrical equipment 1.6 Railroads 43 
Electrical equipment 70 60 53 Food and beverages 0.9 Light machinery 42 
Heavy machinery 69 59 55 Chemicals 0.2 Building materials 3.6 
Light machinery 69 56 52 Light machinery (0.1)* Paper and paperboard 3.2 
Building materials 69 54 43 Heavy machinery (0.2)* Chemicals 24 
Textiles 69 58 56 Paper and paperboard (0.2)* Electrical equipment 22 
Steel and iron 68 54 50 Automotive parts {12)° Aircraft manufacturing 13 
Food and beverages 67 58 50 Building materials (1.3)* Department stores 02 
Public utilities 63 49 45 Retail chains (2.9)* Tobacco (0.1)* 
Railroads 59 52 50 Steel and iron (4.3)* Automotive parts (1.1)* 
Retail chains 78 68 58 Textiles (5.7)* Retail chains (2.4)* 
Automotive parts 68 57 55 Department stores (6.5)° Textiles (6.0)* 
Department Stores 78 71 71 
Aircraft 78 62 48 * Decrease. 


contingent compensation contracts to executives 
with payments running for various numbers of 
years after retirement. 


tion of chief executives in the nonferrous metals in- 
dustry has shown a rapid increase over the past 
three years. In 1956 it was 9.1 pct higher than in 


The use of fringe benefits and tax-sheltered com- 
pensation devices appears to be somewhat more 
liberal than in many industries. In many instances, 
such devices as profit sharing trusts, stock option 
plans, and deferred contingent compensation con- 
tracts offer higher salaried executives either capital 
gains tax treatment for a portion of their compen- 
sation or payments after retirement when pre- 
sumably their tax bill will be lower. 

Year-to-Year Trends: On the average, compensa- 


1955, showing the fastest rate of increase of the 
18 industries in the survey. In 1957 it was 5.9 pct 
above 1956, showing the second highest rate of 
increase. The average percent increase in chief ex- 
ecutives’ compensation in the 18 industries is shown 
in Table IV. 

The increase in compensation which has made the 
nonferrous metals industry one of the highest pay- 
ing industries for top management in 1956 was 
kept up in 1957 despite a fall in sales and profits. 
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X ORE CONTROL 


JACKPILE USES 
EXTENSIVE BLASTHOLE SAMPLING 


by ROBERT B. SCHLOSSER 


naconda’s Jackpile uranium mine is a multi- 

million-ton open pit sandstone deposit, produc- 
ing some 3000 tpd for the company mill. With minor 
exceptions, the orebody is in equilibrium, and the 
backbone of ore-grade control is the radiometric 
assay, which fortunately is dependable. 

Preparatory Sample Drilling: Before it is stripped, 
the orebody is diamond-drilled on 200-ft centers 
N-S and 100-ft centers E-W. Drill core is logged, 
split, and assayed radiometrically, and several sam- 
ples are assayed chemically to check the equilib- 
rium status. This information establishes the pit 
outline and the first rough estimate of ore. After 
stripping, diamond drill data is supplemented by 
rotary drillholes on 50-ft centers. Dry chip samples, 
collected every 2 ft, are prepared and assayed ra- 
diometrically at the mine. Details of the orebody 
are then available for study, and the basic mining 
plan is drawn up. 

Mining: The Jackpile orebody is highly erratic, 
generally consisting of horizontal beds about 10 ft 
thick, separated by zones of waste and low grade 
material that may be up to 40 ft thick. An ore face 
may be as shallow as 4 ft and occasionally as high 
as 50 ft. Whether two or three beds are to be mined 
separately is an economic problem; each situation 
must be handled individually and changed as the 
quality of the ore changes. 

When blastholes are drilled in the ore prepara- 
tory to mining, each hole is sampled and probed 
with a geiger counter. One crude sample is taken 
from each hole, from collar to bottom, in a bucket 
or box that catches part of the cuttings as the hole 
is drilled. A radiometric assay is determined on 
this sample. Probe readings are used only as a guide 
to the depth and lateral extent of the ore bed. 

A sketch made by the sampler shows the relative 
position of the holes, each numbered to correspond 
with the sample. Assays of the samples are plotted 
on the blasthole sketch and the various grades of 


R. B. SCHLOSSER is Production Engineer, Anaconda Co., La- 
guna, N. M. 
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ore in the blast are zoned in the field as depicted on 
the sketch. The file number of the sketch is then 
recorded on a master plan map that shows the actual 
position of this blasthole pattern. 

Grade is roughly controlled by placing the shov- 
els in specified zones indicated on the blasthole 
sketch and then blending the truckloads at the 
crusher to get the desired grade. 

The 44-in. conveyor belt system at the loading 
station is equipped with a weightometer and micro- 
flex counters. When the counters have recorded the 
predetermined tonnage to the cars, the crusher 
feeder is automatically shut off, a signal is sent to 
the time-delay relay, and 10 sec later the conveyor 
belt is automatically shut off. The next empty car is 
placed under the chute and a new cycle is started 
manually. 


THE ORE-GRADE CONTROL INSTRUMENT 


When the mine was planned, it was hoped that 
the ore could be blended so that each railroad car 
could be loaded with approximately the same grade. 
The first few months of operation in 1956 proved 
this an impossible task. The next objective was to 
predict accurately the grade of ore in a group of cars 
so that the mill operators could blend them as they 
preferred. Again, failure. Close study of the blast- 
hole sampling technique showed amazing accuracy 
over a long period, but no accuracy on small parts 
of the whole. In a given month, estimated grade 
checked within a couple of thousandths of the per- 
cent of U,O, actually shipped. But the ore was ex- 
tremely spotty, and the smaller the unit that was 
examined, the worse the comparison became. Some 
method had to be found to warn the mill of a group 
of cars containing unusually high grade ore. 

In the fall of 1956, the problem was turned over 
to Eberline Instrument Corp. It was felt that if they 
could design an instrument which could predict the 
grade of the ore in a railroad car within 0.05 pct 
U,O,, three-quarters of the time, the industry would 
have a tremendously useful instrument. 


r 


In March 1957, Eberline delivered an ore grade 
control instrument consisting of two major units, a 
400-lb monitor and a console. 

The cylindrical monitor houses the detector (a 
2%-in. sodium-iodide crystal), lead shield, temper- 
ature stabilizing system, and associated electronic 
circuitry necessary to pick up, stabilize, and send 
the signal out to the console over a coaxial cable. 
The monitor, 8 in. diam and 3 ft high, is mounted on 
a pedestal under the return-belt side of the con- 
veyor between the crusher and the railroad cars. 

The console is in the loading-control shack. It 
contains the normal and auxiliary counting chan- 
nels, a printer, and the control panel. 

The instrument operates automatically during 
the loading cycle. When the conveyor belt is started, 
the counter begins recording impulses received from 
the detector and an elapsed-time meter starts re- 
cording the loading time. When the car is loaded 
the time-delay relay signals the console, the printer 
records on a roll of paper the total number of im- 
pulses received, and the counters are automatically 
reset to zero. The elapsed-time meter is read, the 
loading time determined, and the total number of 
background counts received during the loading pe- 
riod are calculated. The background count is sub- 
tracted from the gross counts received and a net 
count per carload is recorded. 

On the basis of the performance of this instrument 
during the past year, the following accuracy is ex- 
pected in future radiometric predictions: 


20 pct of predictions within 0.005 pct U,O, 
60 pct of predictions within 0.01 pct U,O, 
80 pct of predictions within 0.02 pct U,O, 
90 pct of predictions within 0.04 pct U,O, 


STOCKPILE SELECTIVITY 
For every ton of ore mined, 2 to 4 tons of min- 
eralized material must be removed from the ore 
faces or between the ore faces to strip the lower 


To reduce costs, eliminate the human element, 
and achieve greater accuracy in stockpile selectiv-- 
ity, Eberline Instrument Corp. has again been con- 
sulted. A system is now under construction that this 


PROPOSED CONTROL SYSTEM 


artist’s concept, the design consists of six scintilla- 
tion detectors mounted about 8 ft from the ramp 
bed which supports the truck. 


When the truck is in position, a 3-sec count is determined. The count from each detector is viewed and recorded 
with the integrated count. The total count will determine the stockpile to which the load will be sent, and the console 


Monitor and console of special ore grade instrument. 


zones of dilution. Every effort is made to segregate 
this material in waste or low grade stockpiles of 
small percent grade tolerances. Each stockpile has 
a grade range of about 0.03 pct U,O,. Every effort 
is made to avoid placing waste on what may be to- 
morrow’s ore. 

The sampling and blasting procedure for low- 
grade is the same as for the ore faces. If, after the 
assays of the drillhole samples are studied, an area 
is found to be of one consistent grade, it is moved in 
mass to one stockpile. If assays reflect a very spotty 
condition, each truck load is checked with a probe 
and geiger counter, and a suitable selection of a 
stockpile is determined. A grab sample is then 
taken from the truck so that a constant check on 
probe control is obtained. There is no positive meas- 
ure on the accuracy of this work, but all indications 
are that the bulk of the material is going to the 
correct stockpile. 


organization designed for the job. As shown in the 


- 


operator will signal that stockpile number to the truck driver. A printed record will be furnished to show the individ- 


ual head count, integrated count, and console operator's choice of stockpile. 
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LUCKY Mc EMPLOYS 
SSAYS, CAREFUL OPEN PIT SLICES 


by KEITH G. WALLACE 
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mall scale open pit mining of the Lucky Mc 
property in the Gas Hills district of central Wy- 
oming was started in the spring of 1954 and the 
first uranium ore went to Vitro’s mill in Salt Lake 
City that July. Shortly after mining started it be- 
came apparent that accurate ore control for mining 
purposes would be an absolute requirement. A sys- 
tematic drilling program was initiated in the spring 
of 1955, and has been continued up to the present 
time. Two main mining areas have been developed. 

Mine 1, at the site of the original ore discovery 
in the Gas Hills, covers a mineralized zone roughly 
600 x 2800 ft. This orebody was outlined and de- 
veloped by drill holes on 50-ft centers. Approxi- 
mately 1300 holes were drilled in the area before 
preliminary mining plans were made and mineable 
reserves calculated. Reserve estimates were based 
almost entirely on chemical assays of drill hole 
samples. 

The Mine 1 orebody is one blanket-like miner- 
alized zone, generally located at or immediately 
above the water table, with several thin low-grade 
ore lenses within the zone. Depth of overburden 
varies from 50 to 80 ft. 

Plans called for four pits to be opened up in se- 
quence, from south to north, each pit to be stripped 
and mined as a separate unit, with the final re- 
sult to be one continuous pit about half a mile long. 
Pit wall slopes were designed a maximum 70°, and 
haulage roads were laid on a grade of 6 pct or less. 

The second mining area to be developed, desig- 
nated Mine 4, is located about a mile south of Mine 
1, and covers a series of ore zones extending roughly 
600 x 4500 ft. 

Mine 4 was drilled on a 100-ft grid pattern and 
preliminary mining plans were based on data ob- 
tained from some 600 drill holes. Unlike Mine 1, 
radiometric probe results were largely relied upon. 

Drilling indicated nine ore horizons distributed 
irregularly within a stratigraphic zone some 150 ft 
thick. Ore generally occurs below the water table 
and overburden above the upper horizon is about 
50 to 60 ft. The ore lenses are discontinuous and 
average about 5 ft thick. Ore grade is variable, with 
pods of ore averaging +1 pct U,O, not uncommon. 

Mine 4 contains the bulk of presently developed 
reserves. Five pits are planned with maximum wall 
slopes of 65°, and catch benches provided where 
deep mining is to be done. Overall pit slopes, in- 
cluding catch benches and haulage roads, are to be 
57°. Haulage roads were laid out at maximum 
grades of 6 pct. 

For both Mine 1 and Mine 4, stripping from the 
surface down to the top of the ore is best done 
with large equipment. Waste occurring in and im- 
mediately above the mineralized horizon requires 
careful control and is handled with small power 
shovels and front-end loaders. 

Ore reserves were estimated by assigning areas 
of influence to each drill hole, and certain criteria 
were set up to serve as calculation guides. For in- 
stance, ore grade cutoff was set at 0.10 pct U,O, 
based on chemical analyses and 0.15 pct based on 
radiometric results. Also, all assays higher than 1.0 
pet U,O, were reduced to 1.0 pct before they were 
incorporated in ore reserve estimates. 

Variable Equilibrium of Ore: In many cases ra- 
diometric readings with probes often seem to bear 


K. G. WALLACE is Assistant to the Vice President, Utah Con- 
struction Co., Palo Alto, Calif. 


no relationship to chemical assays of samples. This 
out-of-equilibrium condition, which is particularly 
evident in Mine 1 ore, results in a different ore con- 
trol problem. 

Mine 1 ore presumably is not in equilibrium be- 
cause its position at or near the water table allows 
continual leaching and redeposition of certain ura- 
nium minerals within the ore zone. Resulting unre- 
liability of radiometric assays in Mine 1 has re- 
sulted in almost complete reliance upon chemical 
assays for control. However, equilibrium contour 
maps, showing areas of equal disequilibrium, have 
been helpful in the pit grading of ores with radio- 
metric probes. 

Probe results in Mine 4, while not completely 
reliable, are usually accurate enough to be used for 
reserve calculations and mine control purposes if fre- 
quent correlations are made with chemical analyses. 

A recently installed beta-gamma scaler has been 
valuable in giving rapid radiometric U,O, deter- 
minations on ores that are out of equilibrium. 
Studies are being continued for a_ satisfactory 
method of interpreting radiometric data in terms of 
U,O, content. 


Drill Sampling: Three methods have been suc- 
cessfully used for obtaining ore samples: dry rotary 
drilling, rat hole drilling, and frozen core diamond 
drilling. 

Dry rotary drilling is considerably more eco- 
nomical than the other two methods, but its use is 
limited to areas above the water table if samples are 
to be obtained. A dust collecting system fabricated 
at the mine is used to assure maximum sample re- 
covery, and samples collected from dry rotary drill- 
ing have proved very reliable. 

Rat hole drilling, essentially an auger-bucket 
method providing positive sample retention, is used 
to drill holes from 10 to about 28 in. diam. While 
slower and more expensive than dry rotary drill- 
ing, this method has been valuable in drilling wet 
areas for bulk or extremely accurate samples. Its 
drawback is that it is ineffectual in hard ground. 

Frozen core diamond drilling has been one of the 
most useful exploration tools. As developed and 
practiced at the Lucky Mc mine, the method in- 
volves circulation of diesel fuel that has been chilled 
with dry ice. In most cases it has resulted in nearly 
complete core recovery in wet, unconsolidated 
ground that is virtually impossible to sample by 
other drilling methods. The method is costly, but 
where the depth to ore is known it is possible to 
plug drill to within several feet of the zone to be 
cored and thereby considerably reduce costs. 

Mine Control Drilling: After pre-mine stripping 
is completed, mine control drilling accurately out- 
lines the ore. Short vertical holes, spaced on 35-ft 
centers, are drilled through the ore horizon and in 
fringe areas supplemental holes are often drilled 
between the regular spacing. In Mine 1 control 
drilling, samples are collected for each 1-ft interval 
and chemically assayed. Probe results are generally 
satisfactory in Mine 4 control drilling. Detailed 
mining plans are formulated from the results of this 
drilling. 

Erratic characteristics of the ore were proven 
when mine control drilling had been done and ac- 
tual mining started. Ore lenses that appeared to 
have reasonable continuity on paper turned out to 
have little continuity in the ground. Pinching, swell- 
ing, plunging, and splitting of the ore lenses, as 
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Pre-mine stripping with scrapers in Mine 4 area. Dry 
rotary drilling to outline ore horizons—right foreground. 


Pre-mine stripping completed, waste and ore is being 
selectively mined by shovel in this pit in the Mine 4 area. 


weil as unpredictable uranium values, are common 
to both mines. It quickly became evident that ex- 
tremely selective mining would be necessary for 
maximum ore recovery with minimum dilution. 
Results so far have been gratifying. 

Pit planning is a never ending process at Lucky 
Mc. Continual revisions of mine plans are made to 
take advantage of information obtained from check 
drilling in fringe areas and also to apply valuable 
experience from the mining operation. Effective pit 
planning is particularly important because stripping 
ratios are high—exceeding 30 cu yd of waste to each 
ton of ore in some deep areas yet to be mined. 

Difficulties in Mine 1: Mine 1 ore is lower in grade 
than Mine 4’s and the difference between ore and 
sub-marginal ore is only a few hundredths of a per- 
cent U,O,. As a result there is small room for error 
in pit grading. Visual ore control is rarely possible, 
and as mentioned, probe results are generally un- 
reliable. Finally, individual lenses of ore are thin 
and in places alternating bands of ore and waste 
may occur within a limited vertical range. 
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Two mining systems have been used in Mine 1. In 
both, the ore intercepts determined in mine control 
drilling are relied upon for vertical control. 

In the first system, waste and ore are removed in 
turn by horizontal slices over the entire mining 
area, but this is not entirely satisfactory since top 
and bottom of the ore are undulating surfaces. 

In the second, more effective system, the area to 
be mined is stripped to the highest points of the ore 
horizon, and mining is then started by making 
parallel slices—not necessarily horizontal—along 
section lines or at right angles to the sections, 
whichever gives easier access. In this way an at- 
tempt is made to follow major undulations of the 
ore zones, and successive layers of ore, low-grade 
ore, or waste may be separately removed in con- 
venient thicknesses. 

Both radiometric and visual control are generally 
possible in the Mine 4 area. Visual control is based 
on both the color and texture of the rock and proves 
quite helpful when augmented by probing. Ore 
grade is considerably higher than in Mine 1, and 
ore boundaries are well defined. Comparatively 
little marginal ore is encountered, and mining re- 
sults to date have been extremely encouraging. 

Stockpiles: It has been found advantageous to set 
up three general types of stockpiles. A probe tower 
is located in each pit, and the probe operator deter- 
mines the destination of each truckload of material 
(excluding pre-mine stripping) before it leaves the 
pit. When there is little question but that a load is 
ore, it is directed to the mill and placed, according 
to estimated grade, in blending piles. When it is 
not clear that a load is ore, the truck is sent to a 
stockpile area where each load is dumped sepa- 
rately in windows. Later, after sampling and as- 
saying, it may be reclaimed and sent to the mill. If 
a truckload is clearly submarginal it is directed to 
a third area for possible future treatment. 

Pre-mine stripping of the first pits to be opened 
up in both Mine 1 and Mine 4 was started in the 
spring of 1957. Over 400,000 cu yd of overburden 
were stripped from Mine 1 with a 2%-yd shovel, 
and about 1,400,000 cu yd were stripped from Mine 
4 with five 26-yd scrapers. 

Limited mining was done through much of the 
past winter to make a sufficient stockpile of ore 


_ available for the start of milling last spring. Addi- 


tional stripping and mining equipment has been 
acquired in 1958. The supervisory and engineering 
staff has been enlarged, and the operating and 
maintenance crews have been greatly expanded. 
Approximately 160 men are now employed in the 
mining operations. 

Major items of equipment on the pre-mine strip- 
ping phase of the operation are: 


26-yd tractor-scraper units (5) 
21-yd tractor-scraper units (5) 
21%4-yd diesel shovel 

15-yd end dump trucks (4) 
8-yd end dump trucks (2) 
Crawler-mounted tractors (8) 
Motor graders (2) 


Most of the pre-mine stripping is readily moved 
by the scrapers, but rippers mounted on crawler 
tractors are often used to prepare the ground. 
Scraper loading requires two crawler tractors push- 
ing in tandem. Time studies of two types of large 
rubber-tired push tractors, one of them a new 52- 
ton machine, were completed at Lucky Mc in April. 


= 
> 
| 


Our tentative conclusion is that such equipment 
may decrease the loading time and have consider- 
able cost advantage over conventional crawler 
mounted pushers for our type of stripping. 

Mining and mine stripping is accomplished with 
the following equipment: 


14%-yd shovels (2) 

3-yd track-mounted front end loader 
2%4-yd track-mounted front end loader 
8-yd end dump trucks (12) 

Crawler tractor with dozer 

Motor grader 


The 2%-yd shovel is generally used in areas that 
are too restricted for efficient scraper operation, 
and in areas where rock is harder than average. 
Drilling and blasting are sometimes necessary, and 
light shooting is commonly used to speed digging. 

Additional trucks, when required, are rented lo- 
cally. Because of their mobility and ability to work 
in tight quarters, the track-mounted front end load- 
ers have been very effective in mining. 

With present mine organization and equipment 
it is planned to strip over 5 million cu yd this year 
and mine enough ore to build sizeable ore stock- 
piles, in addition to supplying current mill needs. 


Wyoming Uranium and The Lucky Mc 

The Gas Hills District, in the four and a half years 
since the initial uranium discovery was made, has 
become the hub of one of the most important ura- 
nium-producing areas in the country—the central 
Wyoming uranium region of some 10,000 sq miles. 
Embracing about 200 sq miles, the Gas Hills contain 
the state’s largest developed ore reserves. 

Much of the ore discovered and developed in the 
Gas Hills is relatively shallow, and virtually all 
production is from open pits. The ore bodies were 
possibly formed as the result of leaching of uranium 
from surrounding intrusive or volcanic rocks by 
ground waters, followed by deposition in and along 
stream channels in receptive areas of the host for- 
mation, the Wind River. The ore occurs in long, 
sinuous, channel-like configurations, generally in 
medium to coarse-grained, loosely consolidated 
sandstone. Uraniferous conglomerates, siltstones 
and carbonaceous shales are also sometimes found. 
Average ore grade at most properties is probably 
between 0.15 and 0.35 pct U,O,. Most abundant of 
the many ore types found is uraninite. 

In the Gas Hills district, major known reserves 
are controlled by six companies: Lucky Mc, West- 
ern Nuclear Corp., Globe Mining Co., Federal Ura- 
nium Corp., Vitro Minerals Corp., and Union Car- 
bide Nuclear Co. 

Wyoming's first commercial discovery was made 
by Neil McNeice in the autumn of 1953. Mr. Mc- 
Neice and partners founded the Lucky Mc Corp. to 
develop and mine the area and called upon the New 
Park Mining Co. for assistance. 

During 1955 it became apparent that substantial 
ore reserves occurred on the Lucky Mc property, 
and a mill to treat the ores might be justified. Utah 
Construction Company was asked, in exchange for 
a controlling interest in the corporation, to explore 
the property and develop a sufficient tonnage of ore 
to justify a mill proposal, negotiate a milling con- 
tract with the AEC, secure financing, and design and 
construct the needed facilities. The company ac- 
cepted and both the mine and mill are now in oper- 
ation. 

In the Crooks Gap area, some 25 miles south of 
the Gas Hills, two companies hold most of the 
known ore reserves: Green Mountain Uranium 
Corp. and Continental Uranium Co. Both under- 
ground and open pit methods are used, but here the 
emphasis is on underground mining. 

Most Wyoming mines use scrapers to strip down 
to the ore zones, and the ore is mined with small 
shovels or front end loaders. One operator uses drag- 
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lines for stripping, and at some mines scrapers are 
employed for actual mining. 

As the state is one of the newest uranium areas to 
be developed, only 1650 tpd of milling capacity had 
been authorized by the AEC prior to the freeze, in 
late 1957, on additional capacity. 

Recently, however, the AEC announced that of a 
total of 3300 tons of newly authorized daily milling 
capacity, about 1700 tons will be allocated to Wy- 
oming. This will bring the rated capacity of Wyo- 
ming mills up to 3350 tpd. 

There are at present two uranium mills in oper- 
ation in Wyoming and construction of a third is 
underway. First in production was Western Nuclear 
Corp.’s mill north of Crooks Gap, which started 
operations in July 1957. This mill, rated at 400 tpd 
of ore, utilizes acid leach and resin-in-pulp circuits. 
The second mill, the Lucky Mc, commenced opera- 
tions in February 1958. Employing acid leach and 
moving bed column ion exchange circuits, the Lucky 
Mc mill has a rated capacity of 750 tpd. Fremont 
Minerals is constructing a 500-tpd custom mill 
which will incorporate both acid leach and carbon- 
ate leach circuits in processing the large variety of 
custom ores the company will purchase. 

At the end of 1957, the AEC placed Wyoming’s 
ore reserves at 9.2 million tons with an average 
grade of 0.26 pct U,O,, ranking the state second to 
New Mexico in total reserves. 
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X ORE CONTROL 


BLENDING CONTROL 
AT CORD MINE 


by S. E. CRAIG 


en Inc., operator of the Cord mine, in the Big 

Indian district of San Juan County, Utah, has a 
contract with a milling company that provides a 
small bonus for proper grading and preparation of 
uranium ores shipped. To obtain maximum returns 
on this contract very close grading is required with 
settlements made on individual lots, which vary 
from 250 to 300 tons. 

Another feature of the contract, and one that is 
rather unique in this country, is that the ore is sold 
over truck scales at the mine. Grade is determined 
at the buyer’s sample plant. It is necessary to take 
a moisture sample of each truckload shipped for ac- 
curate weighing and this is done by the representa- 
tive of the buyer, using facilities supplied by Jen 
Inc. The sample is hardly more than a grab sam- 
ple and includes only the finer and smaller pieces of 
the ore shipped. 

The ore mined is soft mudstone and hard arkose 
sandstone. The sandstone breaks in large boulders 
when pillars are being removed and though it con- 
tains 0 to 1.5 pct inherent moisture, it seldom gets 
into the moisture sample. The samples usually run 
somewhat in excess of 5 pct. The mudstone, which 
usually breaks fine, carries about 4 pct moisture 
and also picks up most of the drilling water. 

For the purpose of grading and for obtaining an 
accurate moisture sample it appeared advisable to 
crush the ore. The buyer has a 10-in. grid for a 
grizzly and it was almost impossible to break up the 
hard arkose sandstone boulders to pass through it. 

The crusher installed is a Holland 25 x 20 in. unit 
fed by a 36-in. conveyor belt 80 ft long. Before en- 
tering the crusher the ore passes over a Ty-Rock 
vibrating screen where 2 in. material is removed. 
The conveyor belt is fed from a small pocket at the 
mine shaft. Undersize from the screen and the 
crushed product from the crusher fall directly into 
a truck. The belt feeding the crusher may be con- 
trolled by the crusher operator or by the truck 
driver; each has a switch convenient to his location. 
Signal lights indicate to truck driver, crusher op- 
erator, and hoistman when the belt is stopped. 


S. E. CRAIG is Assistant to the President, Jen Inc., Moab, Utah. 
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The impact breaker reduces the ore to —2% in. 
in a single pass, and crushed rock plus fines from the 
screen are perhaps 75 pct —1 in. mesh. A cyclone 
and baghouse are used to collect dust. 

Ore from the crusher is stockpiled by grade into 
various piles, the truck driver stopping the conveyor 
belt while he dumps his truck. Hoisting meanwhile 
continues because there is room for several skips 
in the shaft bin. 

Approximately a dozen ore areas are being 
worked in the Cord mine and grade varies greatly 
but is fairly uniform within an area. Both muck 
pile and mine car samples are taken daily and the 
use of geiger counters with 32-in. probes is invalu- 
able in keeping track of any change of grade. 

Haulage crews usually work a single area or sev- 
eral areas of similar grade. The ore is hoisted in 
much the same order as trammed and the skip 
tender advises the crusher operator whenever he 
changes ore. Thus, from information previously sup- 
plied by the superintendent, the probable pile on 
which the ore is to be stored is known. Final de- 
termination is made by the truck driver who uses 
a geiger counter to probe each truckload of crushed 
ore. Five stockpiles are being built as follows: 


1) 0.15 pet U,O, 4) 0.50 to 0.80 pct 
2) 0.15 to 0.30 pct 5) +0.80 pct 
3) 0.30 to 0.50 pct 


The crusher has been in operation only a short 
time but, aside from its value for grade control, it 
appears able to pay its way in more accurate samples 
and in reducing moisture in ore shipped by % or % 
pet. Calculating the larger reduction on a 10,000-ton 
monthly shipment, this amounts to 75 tons of ore 
per month. If this ore has a value of $50 per ton 
saving amounts to $3750 per month or 37¢ per ton 
of ore crushed. It is estimated that crushing ex- 
pense will be 15¢ per ton. 

The value of properly marketing ore must not be 
underestimated. A superintendent will spend a 
great deal of time and effort to lower his powder 
cost a dime a ton or any other cost a few cents; so 
it is well that we look to grading and blending— 
there may be two bits there. 


ne 
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GOOD PRACTICE IN 


URANIUM ORE SAMPLING 


by GILMAN C. RITTER 


ee ae sampling of uranium ore should coincide 
as nearly as possible with weighing of the lot 
represented by the sample. This requires care by 
the sampler since the sample must usually be taken 
as a grab from each truckload as dumped. 

Correct proportions of coarse and fine material 
are necessary. A sample of at least 10 lb should be 
collected, placed in an air tight container, and 
promptly taken to the moisture determination room. 
Further, the sample should be dried for a minimum 
of 24 hr or until there is no further apparent loss 
of weight at a temperature no greater than 110°C. 

Size Reduction: Minus \% in. has been found most 
desirable as the final sample product size. Most 
sampling plants employ three-stage crushing, me- 
chanically cut a sample following each crushing 
stage. 

Sample Cutting: Because an ore stream passing 
through a sampling plant will vary both longitudi- 
nally and in cross section the sample cutter should 
take the whole of the stream a portion of the time, 
rather than a portion of the stream all the time. 
This requirement precludes use of most stationary 
types of sampling devices. 

The cutter must travel at a uniform rate and be 
adjusted to pass completely through and out of the 
ore stream during each cut; it also must travel at 
right angles to the ore stream. The opening be- 
tween the cutting edges should be at least four 
times the diameter cf the largest particle size. 

Minimum sample size for a small lot is 100 lb. 
Two lb of sample per ton of ore is the minimum 
acceptable for larger lots. Three-stage sampling 
taking successive cuts of 20 pct, 10 pct, and 5 pct (or 
three cuts of 10 pct) will result in 2 lb of sample per 
ton. Capacity of buckets or scoops must be great 
enough to prevent spillage and the cutter should 
travel slowly enough to keep particles from dis- 
charging by centrifugal force—as in the case of ro- 
tary samplers—or from knocking particles out of 
the ore stream. For rotary type cutters such as the 
Vezin, 25 rpm is considered near-maximum speed; 
cross-flight buckets are found effective at 18 to 20 
cuts per min. 

Properly aligned and maintained, the Vezin, 
Snyder, and cross-flight buckets fulfill basic re- 
quirements and are now most widely used. 

Surge bins or vibrating feeders etc., should be used 
to keep feed to the cutter as constant as possible. 
All chutes and bins must be tight and constructed 
to allow rapid and thorough cleaning to avoid con- 
taminating succeeding samples. 


G. C. RITTER is Chief, Ore Procurement Branch, Source Mate- 
rial Procurement Division, Grand Junction Operations Office, U. S. 
Atomic Energy Commission, Grand Junction, Colo. 


Adequate control requires 
good sampling. Use this data as a guide to the 


four major steps in general practice. 


Sample Preparation: A Jones riffle may be used 
to reduce the final sample to 100 lb. The material 
should then be mixed 12 to 20 min in a mechanical 
blender and dried sufficiently for crushing to 10 
mesh. After the crushed material has again been 
thoroughly mixed, a 10-lb sample must be cut with 
a Jones riffle. 

This sample should be dried, if necessary pul- 
verized —28 mesh, and then blended 15 to 20 min in 
a mechanical blender. 

From this a 2-lb sample should be taken with a 
Jones riffle and pulverized —120 mesh. 

Finally, this should be mixed by rolling or blend- 
ing before splitting into the required number of 
sample pulps. 

Problems: Mechanical inaccuracies may be traced 
to improper alignment of cutting devices, worn 
cutting edges, improperly leveled ore stream, or 
excess cutter speeds. Improper particle sizing 
through use of worn screens and contamination or 
loss of sample through badly worn chutes or bins 
are other factors. 

Errors attributable to the human element include 
poor moisture sampling, failure to clean sampling 
equipment between samples, and improper use of 
laboratory equipment. Failure to thoroughly mix 
the final mechanical sample before sample prepara- 
tion begins, and insufficient blending time prior to 
laboratory splits also contribute to inaccuracies. 
These inconsistencies can only be corrected through 
the use of trained, conscientious personnel. 


HYPOTHETICAL SAMPLING PLANT 


ORE IN TRUCKS 


PLATFORM SCALES 
MOISTURE SAMPLING HERE——4 
. 
FEEDER 
JAW CRUSHER - IN. SET 


CONVE YOR 


SAMPLE CUTTER 
20PCT SMALL LOTS 
10 PCT LARGE LOTS 


REJ ECT 

SECONDARY CRUSHER 2 IN. TO} IN. SET 
SURGE BIN OR VIBRATING FEEDER 

SAMPLE CUTTER 10 PCT 

SAMPLE REJECT 

TERTIARY CRUSHER 2- IN. TO LIN. SET 
SURGE BIN OR VIBRATING FEEDER 

SAMPLE CUTTER 


10 PCT SMALL LOTS 
5 PCT LARGE LOTS 


REJECT 
ORE BINS OR STOCKPILES 
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PER TON 
100 LB MIN 


DSM SCREENS 
IN A HEAVY-MEDIA 
CYCLONE PLANT 


UNDERSIZE 


by WILLIAM R. VAN SLYKE, JAMES STUKEL, ond LEON KELLER 


wo 4-ft wide DSM screens were installed during 
1957 in one unit of the two-unit heavy media cy- 
clone section of the Holman-Cliffs concentrator at 
Taconite, Minn., following successful laboratory test 


W. R. VAN SLYKE and J. STUKEL are, respectively, Range 
Metallurgist and Operating Metallurgist, Cleveland-Cliffs lron Co., 
Taconite, Minn. L. D. KELLER is Sales Engineer, Dorr-Oliver Inc., 
Stamford, Conn. 


FEED BOX VENT 


FEEO 


SPOUT 


SCREEN CLAMP 


DISCHARGE SCREEN DECK 
SCREEN RETAINER 


sPouT 


Dorr-Oliver’s DSM screen. See illustration adjoining title 
for detail of screen deck. As feed slurry passes across 


bars, layers of undersize are continuously shaved off 
leaving oversize solids. 
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work on a 1-ft screen. The two screens materially 
reduced the amount of media sent to the magnetic 
separator cleaning circuit. Wear life was good and 
fine size capacity was high. 

Briefly, the Holman-Cliffs heavy media cyclone 
plant uses —65 mesh magnetite as media and 10-in. 
diam., 30° Ni-Hard cyclones as separatory vessels. 
Feed to the plant averages 130 long tons per hr of 
—¥ in. +65 mesh material. The conventional heavy 
media circuit uses drum or spiral type separatory 
units and treats +% or 3/16-in. material. The me- 
dium is generally —65 mesh ferrosilicon. Ore and 
media are readily separated by screening at about 
6 mesh. At this size, capacity is high and wear and 
maintenance are not excessive. The heavy media 
cyclone plant requires an efficient separation be- 
tween +65 mesh ore and —65 mesh media. To re- 
duce costs, however, the separation was made at a 
coarser size with the result that the media was un- 
duly contaminated and it was necessary to clean 
large tonnages of media and ore in magnetic sepa- 
rators. Due to the high capital cost of these units, 
their number was kept to a minimum and, conse- 
quently, they were overloaded. As a result, the sep- 
aration between magnetic media and nonmagnetics 
was not sharp and the magnetite losses were high. 

The DSM screen, which offered an economical 
means of separating the +65 mesh ore from the —65 
mesh media, is an original development of the Coal 
Preparation Div., Mining Research Establishment, 
Dutch State Mines, the Netherlands. Since 1954 
Dorr-Oliver Inc. has been actively engaged in the 
development, design, and possible commercial ap- 
plications of the screen. 

The unit consists of a concave wedge bar type 
screen in a stationary housing provided with a feed 
spout, oversize, and undersize collectors. High ca- 
pacity is achieved without any moving parts. The 
opening between the bars is approximately twice 
the mesh of separation and provisions are made to 
reverse the screen surface to equalize wear. 

Operation: In this installation one screen was 
equipped with a 0.5 mm deck and gave about 65 
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to 100 mesh separation; the other, with a 0.7 mm 
deck, gave about 48 to 65 mesh separation. Most of 
the screen undersize was returned to the circulat- 
ing media sump (cyclone feed pump) and the bal- 
ance was sent to the thickener for water removal 
and gravity control. Oversize was sent to a 6 x 12-ft 
single deck vibrating screen for washing attached 
media from the gangue. 


Results: The screen equipped with the 0.5 mm 
deck was operated for 1124 hr and the 0.7 mm deck 
was operated for 890 hr. Both decks appeared to be 
badly worn by the end of the operating season but 
were still giving satisfactory results even though 
future life was probably limited. Tables I and II 
show the results of the test work. 

The amount of float media which had been re- 
claimed by primary magnetic separators in the unit 
containing DSM Screens (see Table I) was 24.8 to 
34.2 pet of that reclaimed in the conventional unit. 
The greater amount in the latter was necessary to 
keep contamination of the circulating medium 
within operable limits. 

It can be seen from Table II that primary float 
magnetic separator losses have been reduced 86 pct 
by use of the DSM Screen. One would expect that 
secondary magnetic separator losses would be re- 
duced proportionately. However, other components, 
such as wash screen and tramp screen oversize, also 
formed a part of the secondary magnetic separator 
feed; hence, this proportion was not carried through 
into the final magnetic separator tailings. 

It is interesting to note the actual media losses by 
inventory. About half the operating season was 
completed before the DSM screens were installed in 
one of the two units. The overall media losses by 
inventory (both units) for the last half of the sea- 
son were 25 pct less than the first half. It would 
probably not be correct to assume that losses would 
be reduced 50 pct if DSM screens were installed in 
the other unit—due to differences in the efficiency 
of the secondary float magnetic separators—but it is 
evident that the screens did reduce magnetite losses 
substantially. 


Magnetic Separator Concentrate: Surprisingly, 
although considerably less feed was sent to the 
magnetic separators in the DSM circuit the mag- 
netic separator concentrate was not as clean, per- 
centagewise, as from the non-DSM circuit. How- 
ever, the DSM circuit offered a two to threefold re- 
duction in the nonmagnetic tonnage contained in 
the float magnetic separator concentrate. It is be- 
lieved that the performance of the individual mag- 
netic separators may be responsible for some of the 


apparent discrepancy in the following data as they 
pertain to the quality of the magnetic concentrate: 


Conven- 


tienal 
DSM Unit Unit 
65mm 06.7 mm 0.75 mm 
Deck Deck Deck 
Dry Magnetic Separator Conc., Ltph. 214 15.5 62.5 
+48 mesh in Magnetic Separator 
Conc., pet 16.37 18.54 8.41 
Magnetic in +48 mesh, pct. 2.89 0.75 
48 mesh in Magnetic Separator 
Conc., pet. 83.63 81.46 91.59 
Magnetic in — 48 mesh, pct. 89.73 91.06 90.63 
Total Magnetics, pct. 75.85 76.28 83.17 
Nonmagnetics in Separator Conc., 
Ltph. 5.2 37 10.5 


Cyclone overflow, containing magnetite and cy- 
clone rejects, formed the feed to the DSM units and 
to the vibrating screen on the sister unit. Due to 
the fact that these units were operating in parallel, 
the DSM screen feed is considered equal to the vi- 
brating screen feed (see Table III). 

With the exception of quantities of pulp caused by 
a different number of cyclones to each screen, it can 
be seen in Table III that screen feeds were practi- 
cally identical in character. 


DSM Screen Undersize: Float-drain undersize 
was returned to the cyclone circuit uncleaned and 
it was of importance that this material was as high 
in magnetics as possible (see Table IV). 

Since the magnetite medium was essentially —65 
mesh, the +65 material roughly equaled the non- 
magnetic content. Ten to 12 pct more magnetics 
were found in DSM screen undersize. Because float- 
drain screen undersize tonnage is high, a small in- 
crease or decrease is of considerable importance in 
cyclone plant operation. 


DSM Screen Oversize: The float-drain screen 
oversize was washed, and the wash screen oversize 
rejected—if magnetite content was not too high—or 
sent to the secondary magnetic separators to re- 
move more of the adhering magnetite (see Table V). 
Plant arrangement prohibited satisfactory sampling 
of vibrating drain screen oversize. 

The merit of the DSM screen is its ability to pro- 
duce a fine, clean screen undersize at high capac- 
ities. The oversize, however, contained considerable 
undersize and this could no doubt be reduced by 
repulping the oversize and passing it over another 
DSM unit in series, if head room would permit. 
Process permitting, it is probable that dilution 
water in the feed would also reduce the amount of 
undersize in the oversize. 


Variation of Performance with Deck Wear: It 
was mentioned previously that the 0.5 mm deck ran 


Table |. Reduction in Amount of Float Media Cleaned 


Magnetic 

Separator 
Concentrate, 
Ltph Conven- 
tional Sereen 


Magnetic Separator 
Concentrate, Ltph 
DSM Unit 


~@.5-Mm Deck ~0.7-Mm Deck 


High 39.4 19.7 80.0 


Low 10.7 10.9 44 
Average (14 tests) 
214 15.5 62.5 
Flow Conditions: 


Screen 

Feed, percent solids 
Magnetics, pct 
Pulp feed rate 


55 to 89 gpm of pulp per ft of screen width 
67 to 73 pct by weight 

70 to 86 pct 

35 to 40 Ltph per ft of width 


Dry solids, feed rate 19.5 to 37.3 Ltph per ft of width (ore and 
medium) 


Table ||. Primary Magnetic Separator Losses in Grams 
of Magnetite Per Gallon of Magnetic Separator 
Tailings 


Conventional 
Screen Unit 


Ne. 2 
High 3.162 4.786 24.625 26 
Low 0.353 0.297 6.620~ 3.991 
Average (9 tests) 
2.066 15.932 11.254 


553 
Average, No. 1 and 2 separators 
1.809 
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ie 
DSM Unit P 
Mag. Mag. Mag Mag. 
13.593 


Table III. Nature of Cyclone Overflow 


DSM Screen Feed 


0.5 Mm Deck 0.7 Mm Deck 
Magnetics, pct 
High 86.76 87.63 
Low 70.48 70.48 
Average 80.60 80.44 
Solids, pct 
High 73.57 73.83 
Low 67.85 68.26 
Average 71.30 71.71 
+65 mesh, pct 
High 12.59 13.46 
Low 5.44 8.50 
Average 10.17 10.47 
100 mesh, pct 
High 91.11 89.75 
Low 83.06 82.30 
Average 86.43 86.02 
Average Feed, Ltph* 158 130 
Average Pulp Density 2.30 2.33 


* Overflow from 3 cyclones to 0.5 mm deck; 2 cyclones to 0.7 mm 


deck 


Table V. DSM Screen Oversize 


0.7 Mm Deck 


0.5 Mm Deck 
Magnetics, pct 
High 62.72 66.02 
Low 43.97 40.51 
Average 50.73 47.07 
Solids, pct 
High 78.68 79.36 
Low 73.09 66.08 
Average 77.99 75.92 
+65 Mesh, pct 
High 43.11 53.59 
Low 27.88 37.38 
Average 39.86 45.99 
100 Mesh, pct 
High 66.94 61.86 
Low 51.08 44.28 
Average 55.84 50.60 


Table IV. DSM & Vibrating Screen Undersize 


mpare 
Conventional 
Vibrating 
Screen 
DSM Screen Undersize Undersize 
0.5 Mm Deck 0.7Mm Deck 0.75 Mm Deck 
Magnetics, t 
High - 94.36 92.91 86.41 
Low 83.44 82.72 71.28 
Average 89.19 87.01 76.85 
Solids, pct 
High 72.99 83.62 75.29 
Low 51.74 65.88 66.66 
Average 67.48 72.24 71.63 
+65 Mesh, pct 
High 3.53 5.60 17.80 
Low 0.93 2.13 7.33 
Average 2.12 4.00 13.40 
100 Mesh, pct 
High 96.54 96.16 90.35 
Low 91.39 90.41 79.07 
Average 94.53 92.53 83.53 


Table VI. Variations in Screening Results with 4-Ft 


=a Screen Size Pet Weight 


Operation 
Hr +48 + 65 +100 100 
Total Feed (Magnetics and Non-Magnetics) 

95 7.51 1.90 2.98 87.61 
346 7.21 2.21 2.53 88.05 
566 9.52 3.07 3.11 84.30 
846 8.00 2.21 2.81 86.98 

1103 8.17 . 3. 85.79 
Oversize (Total Magnetics and Non-Magnetics) 

95 33. . . 51.08 
346 35.86 8.07 4.08 51.99 
566 31.37 7.96 3.97 56.70 
846 36.58 6.73 3.15 53.54 

1103 34.71 5.43 3.44 56.39 
Undersize (Total Magnetics and Non-Magnetics) 

95 0.30 0.60 2.53 96.54 
346 1.50 0.79 2.64 95.07 
566 0.47 1.97 3.42 94.14 
846 0.49 1.24 2.34 95.95 

1103 0.48 1.55 4.16 93.10 


for 1124 hr and was still doing an acceptable job by 
our standards. Table VI shows the effect of screen 
wear on the separation based on combined mag- 
netics and nonmagnetics. 

The amount of magnetics varied fairly constantly 
in both the 0.5 and 0.7 during screen cloth life. This 
is laid mainly to the change in quantity and struc- 
ture of the rejects which were mixed with the mag- 
netite media to form the screen feed. The amount of 
magnetics in the screen oversize showed a similar 
variation for the same reason. At no time during 
testing did the percent magnetics in the DSM screen 
undersize reduce to the average figure shown for 
the conventional screen undersize (Table IV). 


Use of DSM on Cyclone Underflow: A 1-ft wide 
DSM unit was tested on underflow from one 10-in. 
cyclone. Test data could not be evaluated as fully as 
with the units on cyclone overflows. It was deter- 
mined early in testing that this material contained 
too many solids (80 to 83 pct) for effective screen- 
ing. When solids in the screen feed were reduced to 
about 70 pct, separation was effective. Magnetics in 
the screen oversize were reduced to 15 to 20 pct. 
Magnetics in these screen feeds were in the 35 to 45 
pet range and 86 to 91 pct in the screen undersize. 

If DSM screens were to be used on cyclone un- 
derflows, undersize would have to be sent to a 
thickener for water removal. Fine medium could be 
effectively deslimed by converting the thickener to 
a hydroseparator, magnetizing the hydroseparator 
feed, and adding dilution water. 
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Summary: 

1) Capacity of the DSM screen is high—35 to 40 
long tons per hr of pulp per ft of screen width at 70 
pet feed solids. 

2) In this application, wear life appeared to be 
upward of 1200 hr, or 13,700 long tons per sq ft. 

3) The screen reduced primary magnetic float 
separator losses 86 pct. Quoting reduction in overall 
losses is not justified due to differences in plant 
magnetic separator efficiencies, except as stated. 

4) Reducing media to be cleaned would reduce 
the number of magnetic separators needed in future 
plants. 

5) The reduced load on the washing screens 
would permit the use of lighter and less expensive 
vibrating screens. An additional savings would be 
realized in reduced structural steel needs. 

6) Medium losses could possibly be reduced to 
a point where it would be economical to blend a 
proportion in ferrosilicon to effect separation at a 
higher specific gravity than that obtainable with 
magnetite alone. 

7) Overall operation was improved and the 
DSM screen unit required less operator attention 
for uniform operation. 


The authors of this paper are indebted to Dorr- 
Oliver Inc. for making these units available for test, 
to V. R. Reynolds, Dorr-Oliver Research and Devel- 
opment Engineer for assistance throughout the 
project, and to the Cleveland Cliffs Iron Co. for 
permission to publish the foregoing data. 


: 

DSM Screen, —0.5 Mm Surface 


This open pit bauxite operation of Alumina Jamaica Ltd. at Mandeville handles 1800 tpd of ore. 


JAMAICAN BAUXITE IN THE 
WEST INDIES ECONOMY 


Close to large markets and possessing some of the world’s 


largest bauxite deposits, Jamaica expects stepped-up mining will bring production 


by SMITH BRACEWELL 


irst evidence of bauxite in Jamaica resulted 
from an analysis of a soil sample collected at Bull 
Savannah in 1938 during a systematic local investi- 
gation of the island’s soil types. 

Results of subsequent work indicated the possibil- 
ity of the occurrence of deposits of commercial grade 
and dimensions, and in 1942, with a view to emer- 


S. BRACEWELL is on the staff of the Overseas Geological Sur- 
veys, London, England. 


to 6 million tons annually by 1959. 


gency development of the deposits as a war measure, 
the Jamaican Government declared all bauxite in 
the colony to be Crown property. 

Arrangements were made for a detailed investi- 
gation and evaluation of the deposits, and in 1943 
a shipment of 2500 tons was sent to the U.S. for 
large scale testing. It was found that the material 
was low grade and refractory and development of 
the deposits had to be postponed. The original vest- 
ing legislation was repealed. 
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Draglines, dozers, rippers, and scrapers work simultane- 
ously at this deposit in the high plateau area of Jamaica. 


Later, extensive prospect areas were acquired by 
subsidiaries of three North American aluminum com- 
panies: Jamaica Bauxite Ltd., a subsidiary of Alum- 
inium Ltd., and subsidiaries of two American com- 
panies, Reynolds Metals and Kaiser Aluminum & 
Chemical Corp. By 1950 proved bauxite resources 
on the properties owned or controlled by these com- 
panies totaled 130 million tons, with additional pos- 
sible reserves of some 200 million tons. 

Under a 1947 law, bauxite and nearly all other 
minerals in Jamaica were again vested in the Crown, 
and in the same year legislation was enacted provid- 
ing for the control and regulation of mining, and for 
the payment of royalties on the minerals extracted. 


Marshall Plan Aid: Development of the deposits 
was aided by financial assistance to two of the com- 
panies by the U.S. Government under the Marshall 
Aid Plan. 

The Canadian company decided to manufacture 
alumina in the colony and to erect a factory at 
Kirkvine, near deposits at Shooters Hill, and the 
name of the subsidiary was changed to Alumina 
Jamaica Ltd. Mining began in December 1952, and 
the first shipment of alumina was made in 1953. 
Most of the alumina is sent to the parent company’s 
reduction plant at Kitimat, B. C. 

The two American companies export crude, semi- 
dried bauxite to their U.S. plants. Reynold’s first 
shipment was made in June 1952, and Kaiser’s first 
during the following year. About a third of U.S. 
bauxite needs are now obtained from Jamaica. 


Operations Expanding: During 1956 nearly 3 mil- 
lion long tons of bauxite valued at nearly $22 million 
and over 200,000 tons of alumina valued at $16,156,- 
000 were exported from Jamaica. Production was es- 
timated to total 3.6 million tons, equivalent to 3.1 
million dry tons after 13 pct moisture allowance, 
and this is equivalent to 18.4 pct of total world pro- 
duction that year. 

The scale of mining operations is being rapidly 
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bound for treatment at a Canadian reduction plant. 


PORT ESQuIVEL 


At Port Esquivel a freighter takes on a cargo of alumina 


increased, and it is anticipated that by 1959 annual 
production may reach about 6 million tons. In addi- 
tion, the annual production capacity of the Kirkvine 
alumina plant has been increased to nearly 500,000 
tons per year, and Alumina Jamaica Ltd. is building 
a second plant at Ewarton which will have a capa- 
city of 220,000 tons per year. 


Reserves: The bauxite deposits occur on a dis- 
sected plateau about 1000 to 3000 ft above sea level, 
and appear to have been formed through tropical 
weathering of a limestone formation which covers 
about five-eighths of the total area (4411 sq miles) 
of the island. Ore reserves have recently been es- 
timated at between 500 million tons and 600 million 
tons, or about a quarter of the world total, and are 
sufficiently large to last about 100 years at the ex- 
panded rate of production. 


West Indian Asset: The capital expenditure of the 
three bauxite companies in Jamaica up to the end of 
1956 has been estimated to total $99.4 million, and it 
is expected to reach over $160 million this year. The 
industries give direct employment to about 6000 
people. Wages paid in Jamaica in 1956 were esti- 
mated to amount to $2.8 million and other local ex- 
penditure to $7 million. 

In March 1957, the Jamaican Government and the 
bauxite companies agreed on an increase in the rate 
of royalty and on higher income taxes. Because of 
this and projected expansions, Government revenue 
from the industry is expected to rise from about $2.8 
million during fiscal 1957-1958 to $19.6 million and 
possibly to more than $25 million in the year 1960- 
61, or to about a quarter or even a third of the 
country’s total revenue. 

The industry is therefore an important asset, not 
only to Jamaica itself, but to the West Indian Fed- 
eration as a whole. Like the oil industry of Trinidad, 
it should serve to strengthen the Federation and to 
insure its economic stability and independence. 


4 


by I. M. LeBARON and W. C. KNOPF 


n the Carlsbad area potash is dry-mined and wet- 
| concentrated. Wet concentration involves recircu- 
lation of saturated brines, with resultant difficulties 

of brine disposal and inherent losses in recovery 

through solution of the KCl. 

A dry beneficiation process for potash minerals 
would offer many advantages over present methods. 
International Minerals & Chemical Corp. has been 
working on development of a dry process for some 
time. This article is a progress report. 

Potash ores available in this country are largely 
mixtures of halite and sylvite contaminated with 
slimes and often with many sulfate and magnesium 
minerals. Electrostatic concentration of KCl when 
the contaminating minerals are in low percentage 
has been accomplished. Continuous production of 
better than 60 pct K.O concentrate from high po- 
tassium sulfate ores has not been demonstrated 
at the present time. 

Laboratory Procedure: Laboratory work on elec- 
trostatic beneficiation of potash minerals has been 
carried out using both pure crystals and mined ore. 
Electrostatic separation of the two main compon- 
ents of potash ore, sylvite (KCl) and halite (NaCl), 
is accomplished by first heat-treating the ore to al- 
low for electric charging of the particles. Prefer- 
ential exchange of electrical charges between dif- 
ferent mineral particles through surface contact 
is the principal mechanism involved. 

After proper conditioning of the particle sur- 
faces, the cppositely charged minerals are dropped 
vertically into a horizontal electric field having a 
field gradient from about 5000 to 15,000 v per in. The 
particles are free-falling in the field. A suitable 
power supply is used to produce the proper total 
voltage for the electric field. Total required voltage 
is, of course, a function of electrode spacing. A typi- 
cal electrode arrangement with power supply is 
shown in Fig. 1. In general, the total voltage on 
any system is 75,000 to 90,000 v. Power consump- 
tion is negligible, as leakage at insulators and 
corona discharge are the main losses in the system. 

Optimum preheat temperatures for pure ma- 
terial components generally are not the same as for 
mined minerals. Fig. 2 shows clearly that maximum 
recovery on a 50 pet pure KCl, 50 pct pure NaCl 
mixture occurs at a preheat temperature of about 
600°F. In this test the preheat mixture was allowed 
to cool to about 225°F before dropping through the 
electric field. The optimum temperature for sep- 


1. M. LeBARON, Member AIME, is Vice President of the Re- 
search Division and W. C. KNOPF Assistant Directory of Research, 
International Minerals & Chemical Corp. Central Research Labora- 
tory, Skokie, Ill. TP 4761H. Manuscript, Dec. 2, 1957. New Orleans 
Meeting, February 1957. 
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aration is practically never the optimum tempera- 
ture of preheat. 

Optimum separation for mined Carlsbad potash 
ores occurs when a preheat temperature closer to 
900°F is used, as shown by Fig. 3, which plots per- 
cent sylvite (KCl) in the concentrate and tails as a 
function of preheat temperatures. Here again the 
ore was allowed to cool to about 225°F before sep- 
aration. It should be noted that efficiency of separ- 
ation increases continuously with increasing pre- 
heat temperatures until incipient fusion of the ore 
takes place at about 950°F. 

The increase in optimum preheat temperature 
for Carlsbad ores over the pure minerals can be 
traced to the effect of the clay slimes intimately as- 
sociated with the mined potash. If the slimes as- 
sociated with the ore are removed by washing with 
alcohol or other non-aqueous material, the neces- 
sity of preheating to the high temperature is re- 
moved. This temperature range has been proved 
critical within these limits during continuous pilot 
plant operation. 

Concentrate and tailings grade and optimum 
recovery also are functions of the temperature of 
the potash mineral particles during separation in 
the electric field. Fig. 4 presents data indicating that 
feed to the rougher pass should range between 
150°F and 275°F for best results. It has been found 
by subsequent pilot plant work that these temper- 
atures can be maintained in actual operation. 


Table |. Typical Mineral Composition of Products 


Weight Pet 

Phase I Phase I Final Phase ll Final 

Cenc. Tails Cone. Tails Talls 

Sylvite 80.99 3.01 93.64 38.28 5.35 
Halite 12.33 91.09 2.09 47.30 88 98 
Langbeinite 3.95 4.29 2.79 11.31 3.40 
Other Sulfates 0.78 0.13 0.21 0.27 0.50 
Insoluble 1.94 0.60 1.29 2.83 0.75 
Pct KO as KC! 51.16 2.31 59.15 24.18 3.30 
Total K,O 52.06 3.29 59.78 26.74 4.01 


Table Ii. Effect of Sulfate Removal on Final Concentrate 


Pilot Plant Concentrate 


Pilet Plant Cencentrate 
(Ne Correction) 


(Assuming 8O, Remeva!l) 


K 
Tens Pet Rec. Ree. 


A 58.8 84.0 72.5 209 60.7 

B 185 59.5 77.4 64.7 177 61.0 771 63.7 
Cc 179 38.3 86.8 80.3 168 60.8 86.6 78.0 
D 193 59.3 77.9 62.8 185 60.8 77.6 61.6 
E 194 59.8 91.4 68.3 101 61.1 91.4 67.6 
Total 880 59.1 82.4 69.2 840 60.9 82.1 68.1 
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The Transactions papers appearing in Mininc Enciverrine during 
1958 will subsequently appear in AIME Transactions Volume 211, 
and may be permanently referenced to that volume. 


K.O, Ind. Act. 
Run Tons Pet Ree. Rec. 


Pilot plant process and process equipment fall 
into two major sections, preparation and concen- 
tration. 

Preparation Section: Run-of-mine ore is first 
crushed to —14 mesh for liberation. This is accom- 
plished by a primary crusher reducing the ore to 
—l in. and by a secondary crusher operating in 
closed circuit with vibrating screens. It is desirable 
to produce a minimum of fines in the crusher cir- 
cuit to improve recovery and efficiency of concen- 
tration. This will be discussed later. 

Crushed ore is fed to a 10x90-ft rotary kiln and 
heated to 800° to 900°F. This deactivates the slimes 
that coat the particles and allows a differential 
electric charge to form on particle surfaces on cool- 
ing. The kiln is gas-fired and operation is counter- 
current. The hot ore then is fed to a cascade-type 
cooler and cooled by a countercurrent flow of air 
to about 250°F. The heated cooler discharge air 
is utilized as secondary air in the kiln. Ore is now 
ready for separation into its components in an elec- 
tric field. 

Concentration: Conveyor belts and elevators send 
the cooled ore at 225°F to the rougher pass in the 
concentration building, see Fig. 5. This is the phase 
I section of the concentration operation, consisting 
of a rougher and a scavenger pass. Each of these 
units contains three pairs of electrodes arranged 
as indicated. The products to be recycled from 
each unit are caught in hoppers, conveyed to an 
elevator and re-combined with the feed to that unit. 

Tailings from the upper half of phase I rougher 
and from the phase I scavenger are sent to waste. 
However, a portion of the tailings approaches 99 
pet NaCl in purity and can be utilized as industrial 
salt without further processing. A d-c potential of 
about 90,000 v is required to operate the concen- 
trating sections, but very little power is required to 
maintain a suitable electric field between the elec- 
trodes. These 500 to 600 watts are needed primarily 
because of corona losses. 

Many variables pertaining to this rougher oper- 
ation have been studied in the pilot plant. Sulfate 
minerals associated with the sylvinite ore—such as 
langbeinite, leonite, kainite, and polyhalite—affect 
the efficiency of beneficiation; so does the amount of 
slimes adhering to the surfaces of particles to be 
separated. The duration and degree of agitation 
during processing; cooling methods and times of 
cooling; retention time of the ore in the kiln; re- 
cycle loads; excessive fines and many other operat- 
ing conditions have also been studied. 

The rougher scavenger flowsheet (indicated in 
Fig. 5) operating on ores of 10 to 19 pct K.O pro- 
duced a rougher concentrate consistently analyz- 
ing 48 to 54 pct KO. Operation to this point is simple 
and straightforward. Ores that are high in slimes 
and difficult to treat may be concentrated to 48 to 
54 pet K.O inexpensively and with resultant de- 
activation of slimes. For ores that are difficult to 
concentrate, it may well be economic to operate 
through this rougher stage at 50 pct K,O concen- 
trate, following it with wet concentration to ob- 
tain final 60 pct K,O saleable grade. Concentration 
to this point has been quite successful. 

On clean ores low in sulfate running above 20 pct 
K.O the rougher concentrate will run about 55 pet 
K.O and can be run through a cleaner and reclean- 
er stage in closed circuit to produce a final 60 pet 
K.O concentrate. This has been demonstrated on a 
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Fig. 1—Typical electrode arrangement. 
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Fig. 3—Preheat temperature vs percent KCl, potash ore. 
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Fig. 5—One-stage electrostatic concentration, potash ore. 
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Fig. 2—Preheat temperature vs percent recovery. 
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Fig. 4—Rougher feed separation vs temperature. 
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Fig. 6—-Two-stage electrostatic concentration, potash ore. 
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sub-pilot plant scale with rates running about 1 
tph. However, on ores high in sulfate such cleaner 
and recleaner operations result in very little in- 
crease in K.O concentration. 

For further dry concentration the rougher con- 
centrate is reheated before cleaning and recleaning. 
A typical flowsheet is shown in Fig. 6. To determine 
its operating characteristics, the dry concentration 
pilot plant at Carlsbad has recently operated con- 
tinuously on sylvite ore using this flowsheet. Con- 
centrate grades produced during this period have 
varied from a low of 56.3 pct K.O to a high of 60.2 
pet K.O, with an average for the period of 59.1 pct 
K.O. Saleable grade concentrate analyzed 60 pct 
K.O. The biggest single reason for not turning out 
a 60 pct K.O product consistently is that the sulfate 
minerals tend to report to the concentrate. Table I 
gives a typical mineral composition of various prod- 
ucts in the flowsheet shown in Fig. 6. 

Table II shows the effect of sulfate on the grade 
of concentrate for various runs. Langbeinite was the 
chief sulfate mineral found during these runs. Re- 
moval of the sulfates allows the concentrate grade 
to approach 61 pct K,.O. Table II also lists the in- 
dicated and actual recoveries for various tonnage 
runs using the Fig. 6 flowsheet. High concentrate 
grades with indicated recoveries above 90 pct were 
unusual. K,O had to be bled to the tails to remove 
enough sulfate to produce high grade. This affects 
the recovery of the operation materially. 

The difference between actual and indicated re- 
covery is largely a loss of fines. In the kiln operation 
fines swept to the dust collector were not returned 
to the circuit. At least 10 pct of the feed was lost 
in this way. 

Fines of less than 150 mesh cannot be efficiently 
concentrated at the same time the coarser material 
passes through the electrode system. About half the 
loss in fines was in this screen mesh fraction. 
Through efficient dust collection and air separation 
the other 50 pct of the loss could have been returned 
to the circuit. 

These data indicate the importance in this type 
of processing of reducing the percentage of fines 
produced in feed preparation. 


FUTURE PROGRAM 


To develop the present dry operation into a com- 
plete unit for concentration of potash ores under 
20 pet K.O and high in sulfate, at good recovery 
producing better than 60 pct K.O concentrates, the 
following difficulties must be overcome: 

1) Losses in the fines must be decreased. This can 
be done by handling fines in a separate circuit and 
by better air sizing. 

2) Sulfate removal and concentration must be 
improved in the circuit. There are indications that 
with the proper flowsheet sulfate can be produced 
as a separate concentrate. This is being studied. 

It is estimated that the cost of concentrating 5000 
tpd of ore to a 50 pct K.O product by using the 
Fig. 5 flowsheet will be 60¢ to 80¢ per ton of ore fed. 
This includes amortization of capital but is only 
plant level expense. The cost for concentration us- 
ing the flowsheet in Fig. 6 is estimated at 75¢ to 
$1.25 per ton of ore fed. 

Work is continuing at International’s Research 


Division to perfect this process for use on potash 
ores. 

"Discussion of this article sent (2 copies) to AIME bel 

1958, will be published in Minine 
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APPLICATION OF ELECTROSTATICS 
TO CONCENTRATION OF COARSE 
PEBBLE PHOSPHATE 


by E. NORTHCOTT and F. N. OBERG 
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Fig. 1 


LeBaron-Lawver 


electrode set 


showing feeder and the product dividers for batch 
A and for the pilot plant (B and C) operation. 


By electrostatic separation, coarse Florida pebble phosphate, too low- 
grade to find a ready market, can be upgraded to a satisfactory saleable 
product. Pebble running from 60 pct bone phosphate of lime may be up- 
graded to 73 to 77 pct BPL depending on the mineralogical structure of the 
pebble and the nature of the silica impurity. 


igh-grade concentrates from Florida pebble 
phosphate deposits have long been recovered 
by wet methods. When work was begun in the field, 
only the coarse pebble (generally +1 mm) was re- 
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covered. In the 1920’s a froth flotation process was 
developed to separate quartz from the finer phos- 
phate fractions, but this method proved unsatisfac- 
tory for treating the intermediate fraction (—1 mm 
+35 mesh). Consequently various other processes 
were adapted, including agglomerate tabling and 
spiral separation of reagentized feed. Today the 
three processes are used—washing and screening 
for coarse pebble, tabling or spiraling for interme- 
diate sizes, and flotation for —35 mesh material. 
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These wet concentration methods yield high- 
grade products from the finer fractions of the ore, 
but the coarse pebble is not beneficiated further 
than removal of the fine particles. The grade of the 
coarse product is its natural grade, and when this 
is low the product has a limited market. The trend 
of grade in the Florida deposits is downward. High- 
grade ore has been selectively mined and depleted, 
but extensive areas of lower grade ore remain. To 
obtain a desirable product from this ore, beneficia- 
tion will be required. 

The wet processes used to concentrate fine mate- 
rial follow naturally the mining and wet ore trans- 
porting methods used in the Florida fields. For this 
reason, and because wet process plants are well es- 
tablished in the area, the dry electrostatic separa- 
tion process has not been extensively applied even 
though it has proved practicable. To treat the finer 
size materials by dry methods would involve drying 
large tonnages of silica. However, +1 mm pebble, 
which is higher grade and contains less silica, can 
be dry concentrated for less cost per unit of phos- 
phate. It is dried according to standard practice. To 
treat it electrostatically would not involve changing 
present plants or installing more drying capacity. 
The advantages of dry-crushing and prevention of 
slime loss make the dry concentration of the coarse 
pebble attractive. A valuable concentrate can be 
made from inexpensive pebble by simple crushing 
to liberate silica at about 14 mesh, moderate heat- 
ing, and electrostatic treatment. 

International Minerals & Chemical Corp. operated 
an electrostatic pilot plant in which raw ores and 
spiral and flotation feed were concentrated. The 
plant used the LeBaron-Lawver free-fall process, 
which requires no contact between electrodes and 
ore particles. The principle involved in this process 
is based on the fact that particles of different min- 
erals are charged differently by various phenomena 
and will react differently when subject to an in- 
duced high-voltage electric field. In practical appli- 
cation the charge is developed, during and after 
heating, by particle-to-particle contact, or by con- 
tact with a metal surface. Temperatures to which 
ores are heated and cooled before separation vary 
with the specific minerals to be separated. The op- 
timum preheat temperature for pebble phosphate is 
300° to 350°F, followed by cooling to 200° to 250°F 
before the ore is dropped through a free-fall of 6 to 
9 ft between oppositely charged electrodes. 

These electrodes (Fig. 1) are connected to a po- 
tential differential of 40 to 70 kv. In phosphate ben- 
eficiation the quartz and phosphate, bearing nega- 
tive and positive charges respectively, are deflected 
in opposite directions by the external electric field. 
Ore particles not freed by crushing, too heavy to 
be sufficiently deflected by the electrodes, or pre- 
vented from deflection by other particles, fall into 
a central position as a middling fraction. For test- 
ing purposes in a batch process, the ore is ordinarily 
split into a number of portions as represented by the 
seven fractions shown at A in Fig. 1. Table I shows 
typical results obtained by a batch concentration 
test on a low-grade +1 mm Florida pebble sample. 
It will be noted that the percentage of BPL* (bone 


* 1 pet of BPL is equivalent to 0.45762 pct P.Os. 


phosphate of lime, or tricalcium phosphate) in the 
fractions increases as the negative electrode is ap- 
proached, and conversely the silica or quartz con- 
tent decreases. The center portion is near feed grade. 
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By selecting and combining the individual por- 
tions, it is possible to make products that can be 
called concentrates, tailings, and middlings. For ex- 
ample, if portions 5, 6, and 7 (Table I) are com- 
bined, a concentrate assaying 75.6 pct BPL and 2.8 
pct SiO, will be obtained. Likewise portions 1, 2, and 
3 will produce a fraction containing 30.2 pct BPL 
and 55.1 pct SiO,. Portion 4 will then be left for re- 
cycle or for further treatment. 

Using this established test procedure, a large 
number of batch tests have been performed on sam- 
ples of coarse phosphate pebble products. It was 
found that a high-grade concentrate could be pro- 
duced, generally with high phosphate recovery. Ta- 
ble II shows the amount of 75 pct BPL concentrate 
produced in a number of tests. With pebble feeds 
ranging from 67.2 to 70.1 pet BPL, 62 to 92 pct 
of the phosphate was recovered as a 75 pct BPL con- 
centrate, and the silica content was dropped from 
over 10 pct to less than 6 pct. These results were 
obtained by a single pass of LeBaron-Lawver con- 
centration. It is stressed that in this tabulation no 
credit is taken for further recovery by middling re- 
cycle. Such recycle is unusual in plant practice. 

In plant practice, where a middling is made and 
recycled, the division into the three products is not 
done by splitting into seven fractions and then re- 
combining but is performed automatically by ad- 
justable splitters installed between the electrodes 
(Fig. 1, at B if three products are to be made or at C 
if only two products are desired with no middling). 

It can be demonstrated by calculation from Table 
I that the electrostatic fractions forming the low 
BPL product (portions 1, 2, and 3) cannot be called 
true tailings by acceptable metallurgical standards. 
Although this product contains only 11.7 pct of the 
phosphate values, its grade is not as low as throw- 
away tailings made by wet concentration processes. 


PEBBLE PRODUCTS 
(68.5% BPL) 


OVERSIZE 


HEAT EXCHANGER | 


| ELECTROSTATIC Pass | 


concentrate 


ELECTROSTATIC PASS 


MIDOLING CONCENTRATE 


54.5% BPL 


RECYCLE LOAD 


CONCENTRATE 
74.6% BPL 
90.2% of BPL VALUES 


30% BPL 
9.68% of BPL VALUES 


rig: 2—A flowsheet and bone-phosphate-of-lime 


nce of two-stage electrostatic 


-pilot plant 
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Table |. Electrostatic Concentration of Crushed Coarse 
Pebble-Quartz-Phosphate Rock System 


Feed: +1 mm crushed through 14 mesh 


Electrode Portion Wt, Pet BPL, Pet SiO», Pet 


Positive 


4 

is 


Negative 


However, if the low-grade product is treated by an- 
other step of electrostatic beneficiation, the quality 
of the high-silica fraction will compare favorably 
with that of tailings produced by flotation or spiral 
beneficiation. This additional step of separation is 
analogous to scavenger flotation. 

This step was incorporated in a double pass sub- 
pilot plant (capacity, 600 lb per hr) designed and 
constructed to treat +1 mm pebble products. It is 
represented by the flowsheet, Fig. 2, which also 
shows a typical BPL balance. 

In this plant the coarse pebble is fed to an 18-in. 
Sweco separator with a 14-mesh screen deck, in 
closed circuit with an impactor. Undersize from the 
screen enters a vertically-baffled muffle-type heat 
exchanger, where the temperature of the ore is 
raised to 300° to 400°F. The heated feed is then 
elevated to the top of a 30-ft enclosed tower con- 
taining two sets of LeBaron-Lawver electrodes. 
The upper electrode is fed at a constant rate by a 
Syntron feeder. The ore is spread evenly to fall in 
a ribbon parallel to the electrodes. In this particular 
plant the forming chute directly above and between 
the electrodes is 4 in. wide, and the electrodes are 
12 in. wide. They are mounted 10 in. apart at the 
top and spread to 36 in. at the bottom. The height 
of the electrodes is approximately 9 ft. A conven- 
tional product divider (Fig. 1, C) splits a concen- 
trate from the stream. This stream is removed from 
the tower by a suitable chute. The tailings from the 
upper pass form the feed for the lower and final 
pass. They are collected in a hopper and reformed 
by a chute directing them between the lower elec- 
trodes. Material at the bottom of the lower elec- 


Table Il. Yield of 75 Pct BPL Concentrate from Low 
Grade +1 MM Phosphate Pebble. Results of Batch 
Testing with No Middling Recycle 


BPL, 
BPL, Pct Recovery, 
Head Concentrate Pet 


BPL, Pet 


OCW 
CORR U BONKONW 


Average 


trodes is divided by adjustable splitters (at B, Fig. 
1) into concentrates, tailings, and middlings. The 
lower concentrates and tailings are removed as fin- 
ished products, while the middlings are recycled to 
process. During sub-pilot plant runs, various points 
of middling return were tested, as shown at 1, 2, 
and 3 of Fig. 2. It was found that recycle to the 
impactor produced the most satisfactory results. 

Other variables that might affect the separation 
have been investigated during the batch and sub- 
pilot plant test runs. Among these are: 1) degree of 
crushing; 2) preheat temperatures of the ore at 
separation and of the surrounding atmosphere; and 
3) electrode voltage. Test results have proved that 
the ranges given in this article produce satisfactory 
separation. 

Most of the tests, both batch and sub-pilot plant, 
were performed on pebble fines. This product is re- 
moved from dried coarse pebble to improve the 
size quality and provide a more uniform feed to 
electric furnace plants. Some of the fine material 
results from inefficient removal of small particles 
in washing plants and from breakdown of soft and 
agglomerated particles during drying. It represents 
50 to 60 pct of the entire pebble when screened at 
8 or 10 mesh. Its grade is inferior to other fine phos- 
phate materials, averaging about 68.5 pct BPL com- 
pared to over 75 pct BPL for flotation and spiral 
concentrates. With large amounts of wet concen- 
trates available, the off-grade product does not find 
a ready sale. Concentration is required to make a 
desirable product. 

Enough testing was also done on the oversize 
pebble to show its amenability to electrostatic con- 
centration. Beneficiation of this product should be 
seriously considered because of the depletion of 
high-grade ore reserves and a steady decline in 
grade of pebble being mined. Large areas of low 
grade ore are available in the Florida deposits, but 
this pebble cannot command a premium price in 
the electric furnace burden market. Electrostatic 
beneficiation of pebble products is more advan- 
tageous than wet methods for a number of reasons. 
It can be dried in facilities already installed and 
operating. It can be dry-crushed for electrostatic 
separation without the slime loss that would ac- 
company wet grinding for flotation or spiral con- 
centration. 

Preliminary cost estimates are of doubtful value 
when based on such small-scale units as a 600-Ib 
per hr sub-pilot plant, but it is indicated that an 
electrostatic plant to treat 500,000 tons of low grade 
pebble per year will cost about $600,000. This 
amount would provide for the crushing, screening, 
heating, and separating equipment, with such nec- 
essary auxiliaries as conveyors, elevators, dust col- 
lectors, and surge bins. It has been assumed that 
drying and storage facilities will not need enlarg- 
ing but that those currently in use will be adequate 
for use with the electrostatic plant. 

On the basis of amortization of this capital as well 
as current labor and material costs, it is further es- 
timated that plant will produce 380,000 tons of 
concentrates for about $0.50 per ton, plant level 
cost not including raw material charges. This figure 
allows no credit for tailings or for dust, which will 
undoubtedly have some value. As stated, these fig- 
ures are based on small-scale tests, and pilot plant 
operation on a larger scale is now indicated. 


Discussion of this article sent (2 copies) to AIME before Nov. 30. 
1958, will be published in Mrn1tnc ENGINEERING. 
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efore describing the electrostatic processing of 
feldspar, it might be well to review some of the 
basic definitions and terminology of feldspars. The 


E. NORTHCOTT, Member AIME, is Manager of the Florida Ex- 
periment Station, Research Div., and |. M. LeBARON, Member 
AIME, is Vice President, Research Div., International Minerals & 
Chemical Corp. TP 4763H. Manuscript, Dec. 2, 1957, New Orleans 
Meeting, February 1957. 
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Fig. 1—Flowsheet of International’s operation at Tops- 
ham, Me., prior to installation of electrostatic unit. 
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APPLICATION OF 
ELECTROSTATICS TO 
FELDSPAR BENEFICIATION 


by E. NORTHCOTT AND I. M. LeBARON 


feldspar minerals constitute a group of alumino- 
silicates of potassium, sodium, and calcium. Barium 
feldspar sometimes occurs naturally but is very 
rare. Hardness varies between 6 and 6.5 and spe- 
cific gravity between 2.5 and 2.8. Color is generally 
white or pale shades of red, yellow, or green. The 
approximate chemical composition of the principal 
feldspars is given in Table I. 

The albite (sodium aluminum silicate) and an- 


7 
~ 
< 


, 


a 


4 


FURNACE 


Fig. 2—Pilot plant flowsheet at Florida Experiment 
Station, where tests were performed on 1000-Ib lots. 
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Table |. Approximate Chemical Composition of 
Principal Feldspars 


Composition, Pct 


Feldspar Formula K:0 Na,O CaO ALO, SiO, 
Orthoclase KAISisOs 16.9 —_ 18.4 64.7 
Microcline KAISisOx 16.9 _ oe 18.4 64.7 
Albite NaAlSisOs 11.8 19.4 68.8 
Anorthite CaAlSivOs _ — 20.1 36.6 43.3 


orthite (calcium aluminum silicate) feldspars are 
the end members of a series called plagioclase. 
These two molecules form a complete solid solu- 
tion series ranging from pure soda feldspar at one 
end to the pure lime feldspar at the other end. In- 
termediate solid solutions are known as oligoclase, 
andesine, labradorite, and bytoconite. The general 
structure throughout this series is the same. Sodium 
and calcium may replace each other and silicon and 
aluminum may replace each other in the structure. 

Orthoclase and albite are completely miscible at 
high temperatures but are miscible only to a limited 
extent at low temperatures. For this reason potash 
feldspar usually contains a little soda and, con- 
versely, soda feldspars usually contain a little po- 
tash in the lattice. Alkali feldspar (K and Na feld- 
spar mixtures) of medium composition separates 
into two phases upon cooling; one is rich in potash 
feldspar, the other in soda feldspar. The two form 
an intergrowth of oriented lamellae known as 
perthite. Typical analyses of a few commercial 
feldspars are shown in Table II. 


Table II. Typical Analyses of Some Commercial 


Feldspars 
Ignition 
No. Loss SiO. = Cao MgO K,O NaO, 
1 0.20 73.9 14.6 0.10 0.3 Tr 79 3.0 
2 0.20 69.6 17.4 0.08 1.4 Tr 6.5 5.1 
3 0.30 66.5 18.4 0.08 0.10 Tr 12.0 2.7 
a 0.10 71.6 16.3 0.07 0.40 Tr 7.8 3.7 
5 0.30 68.8 17.1 0.09 0.20 Tr 10.4 3.0 
6 0.30 68.1 17.5 0.09 0.20 Tr 10.9 2.8 
7 0.30 68.5 17.5 0.07 0.20 Tr 10.5 3.1 


Many pegmatites contain feldspar, but in impure 
form or uneconomical concentration. In the early 
days rich streaks were hand-mined and then hand- 
cobbed, with a waste of some 80 pct of the rock 
mined. Effort was made to maintain purity and uni- 
formity, but there were complaints about fluctua- 
tions in alkali content and impurities such as tour- 
maline, mica, and iron oxides. (Alkali content is 
defined as the sum of K.O and Na,O present in the 
feldspar; the alkali ratio is the ratio of K,O to Na.O 
in the ore.) 

In recent years the pottery industry has utilized 
more and more of the flotation grades of soda spar, 
but there is still a strong demand for a high-potash 
feldspar where purity can be controlled. The object 
of the investigation on electrostatic beneficiation of 
Maine feldspar was threefold: 1) A reduction in the 
free quartz content of the final product, 2) perhaps 
even more important, an increase in the alkali ratio 
so that the ore could qualify completely as a high- 
potash feldspar, and 3) more uniformity of product 
without expensive selective mining. 
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The ore discussed in this article came from the 
Consolidated Feldspar operations of International 
Minerals & Chemical Corp. at Topsham, Me. It is 
a coarse-grained microcline-perthite pegmatite 
averaging 74 pct feldspar and 23 pct quartz. About 
2 pct muscovite and trace amounts of biotite, tour- 
maline, garnet, and iron oxide are present. The 
mineral composition is as shown in Table III. 


FORMER PLANT FLOWSHEET 

Fig. 1 presents a flowsheet of the Maine opera- 
tions before installation of the electrostatic unit. 
This has been retained, with insertion of the elec- 
trostatic step, which is sandwiched between the 
magnetic purification and the final (Hardinge) 
grind. Crude feldspar is delivered to the plant by 
truck and dumped into storage, either in the mill 
building or in the area surrounding the plant. From 
storage it is fed manually into a 10x18-in. jaw 
crusher set to reduce to % in. The ore is then fed 
by bucket elevator to a stack dryer powered by 
fuel oil. After drying, it is again elevated and stored 
in a 50-ton surge bin, from which it is fed to a 2-ft 
Symons cone crusher, and reduced to —8 mesh. The 
cone crusher is in closed circuit with a 4x5-ft Hum- 
mer screen. The oversize is recycled to the cone 
crusher, while the undersize (—8 mesh) is delivered 
to another 50-ton surge bin. (During operation of the 
eletrostatic plant the cone crusher is set to 14 
mesh.) From the surge bin the ore is fed to a double 
Exolon magnetic separator at about 2 tph. Mag- 
netic rejects from this separator average 3 to 5 pct 
of the feed and are conveyed to a bin for ultimate 
disposal by truck. After leaving the magnetic sepa- 
rator, the nonmagnetic portion is again binned prior 
to being fed into a 8x4-ft Hardinge mill utilizing 
flint pebbles. Discharge from the Hardinge mill is 
separated by a 14-ft Gayco air separator into +200 
mesh products. The +200 mesh recycles to the mill 
and the —200 mesh is stored in 80-ton bins. From 
these final product storage bins the 99 pct —200 
mesh feldspar is bagged in a St. Regis dual-valve 
machine or loaded in boxcars as the customer de- 
mands. 


APPLICATION OF LeBARON-LAWVER 
PROCESS 


Although beneficiation of Maine feldspar by the 
LeBaron-Lawver process had already been investi- 
gated for several years, it is in the last five or six 
years that considerable technological improvement 
has been made. 

A pilot plant flowsheet, shown in Fig. 2, was 
set up at the IMC Florida Experiment Station in 
Mulberry, and sub-pilot plant tests were made on 
1000-lb lots. Prior to the pilot plant work numerous 
batch tests were made with results approximating 
those given in Table V. 


Table III. Mineral Composition, Topsham Ore 


From Chemical Analysis, 
From Optical Data, Pet Pet 


Microline-perthite 71 Orthoclase 46 
Free albite 3to4 Albite 24 
Quartz 23 Anorthite 2 
Muscovite 2 Quartz 24 
Others* trace to Others* 

100 


* Includes biotite, tourmaline, garnet, and iron oxides. 


TRANSACTIONS 


| AI ME 


Batch Testing Method: The material is ordinarily 
heated in an oven and manually placed into a Syn- 
tron feeder from which the ore is fed between the 
electrodes and collected in eight pans at the bottom 
of the electrodes. These pans are of equal width 
and the method of reporting is usually by pan 
number, running from left to right, or from positive 
to negative electrode (see Fig. 3) followed by suit- 
able analyses. Data obtained from both the batch 
testing and the sub-pilot plant work indicate that 
given a feed of approximately 8 pct K.O and 74 pct 
SiO, a product can be produced consistently with a 
K.O content of 10.4 to 10.6 pct and a SiO, content 
of 69 to 69.5 pct. These values are at a weight re- 
covery of 72 to 75 pct and a feldspar recovery of 
93 to 95 pct. On the basis of these results, a pilot 
plant was installed at the Topsham plant. After 
demonstration runs, the pilot plant was taken over 
by the operating plant personnel and became an 
integral part of their operation. 
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IMC’s pilot plant at Mulberry, Fla. 


4 


7 


ELECTROSTATIC PILOT PLANT 


A-flowsheet of the electrostatic plant is shown in 
Figs. 4 and 5. The equipment utilized in this pilot 
plant operation in order of material flow is as 
follows: 


A. Screw conveyor 2 hp 9-in. diam, 8% ft long, 
B. No. 1 elevator ™% hp 26 ft high, 4 tph 
Cc. Feed bin maximum capacity 
(estimated) 
D. Table feeder lhp 26 ft high, 8 tph max- 
E. No. 2 elevator 3 hp imum capacity 
F. Heat exchanger 
G. No. 3 elevator 3 hp 38% ft high, 15 tph 
maximum capacity 
H. Syntron feed spreader 2 kw-hr Above 15 tph 
I. High voltage system 2 kw-hr 100 kv at 8 ma 
J. Concentration tower 
unit 
KandL. Two vibratory 2 hp (total) 
conveyors 


M. Hot gas supply (fire- 
box and oil burner 
3% hp) 
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Fig. 3—A batch-type laboratory unit. 
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Fig. 5 (above)—Concentration section, 
process. This section runs one-shift a day. 


Fig. 6 (right)—Arrangement of equipment in pilot plant. 


Figs. 6, 7, and 8 indicate the equipment arrange- 
ment and location of the pilot plant in relation to 
the Topsham mill. 

Feed to the pilot plant is the —14 mesh nonmag- 
netic product of the Exolon magnetic separator. 
With reference to Fig. 6, the feed is chuted to the 
screw conveyor (A) and thence to the No. 1 ele- 
vator (B) and is stored in the feed bin (C). During 
pilot plant operation, rate of feed from the bin is 
controlled by a variable depth cutter blade on the 


1090—MINING ENGINEERING, OCTOBER 1958 


| EXOLON PRODUCT 


2 TPH max 


SCREW CONVEYOR 


| BUCKET ELEVATOR ] 


STORAGE 


FEED BIN 


fou pume | [e.ower] 


[ FEEDER | 
$4 TPH 

FIRE BOX [ pucker ecevator | 
Gas 
1400 CFM 


HEAT EXCHANGER 


SYNTRON FEEDER 
7 


250 
ELECTROSTATIC 


Tans ‘Onc. 
[converor| [conveyor | 


‘2 TPH 26 TPH 
INCLINED 
CONVEYOR 
TO WASTE 


Fig. 4—Complete plant section for electrostatic process. 
Feed bin is surge point ahead of one-shift section. 
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constant speed table feeder (D). This material is 
chuted to the No. 2 elevator (E) and then fed to 
the heat exchanger (F). The heat exchanger dis- 
charges by gravity to No. 3 elevator (G) and the 
hot feed is elevated to the top of the concentration 
tower (J), where the ore is separated into concen- 
trates, tailings, and middlings. The middlings are 
recycled to the No. 3 elevator (G) while the other 
products are collected on the two vibratory convey- 
ors (K and L). Hot gases are supplied from the oil 
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Fig. 9—Upper pass temperature in tower is 155°F. 


Fig. 10 (right)—The static separation of Tops- 
ham ore when it was heated to listed temperature. 
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A section of the International Minerals & Chemical Corp. Florida Experiment Station. 


burning firebox (M) to the bottom of the heat ex- 
changer (F). 

Ore flow within the concentrating unit (J) is 
shown in Fig. 5. The heated ore is fed to a 5-ft 
Syntron spreader. From the Syntron a forming 
chute deflects the curtain of ore midway between 
the upper pass electrodes. A concentrate is with- 
drawn by means of an adjustable splitter and the 
residue is collected in another forming chute and 
fed to the lower electrodes. Here in the lower pass 
another concentrate is produced which joins the 
upper concentrate to form the high potash feldspar 
product. In the lower pass a second adjustable split- 
ter produces a middling and final tail. The middling 
fraction is gravity-fed back to the elevator, which 
conveys raw feed to the Syntron, while the tailing 


fraction joins the plant magnetic rejects for disposal. 

Heat Exchanger: This baffled-fall heat exchanger 
is 66 in. diam and 15 ft high (including conical sec- 
tions). The hot exhaust gases enter the bottom 
and leave the top, passing through the stainless 
steel duct. They do not come in contact with the 
ore being heated. The gases enter the heat ex- 
changer at approximately 1800°F and leave at 
500°F; the ore enters at 30° to 60°F, depending 
upon the ambient conditions, and leaves at 250° 
to 300°F. 

Syntron Feed Spreader: The model FC-44 Syn- 
tron feeder can handle more than 15 tph and spread 
feed through a 5-ft opening in a continuous, rela- 
tively even curtain of falling feed. It is rated 18 
amp at 200 v. 


Table IV. Chemical Analysis, Topsham Ore 


Table V. Representative Batch-Test Electrostatic 
Separations on Topsham Ore 


Batch 
Test or 
Pan No. 


Wt, Pet Pet Pet 


AleOs, Pet SiO», Pet 


coco 
oowroe 


Table VI. Screen Assay of Feed, Concentrate, and 
Tailing 


Tail Feed Conc. 


> 

CRONU 

| 

383228 


Table Vil. Percentage Chemical Composition of Feed, 
Concentrate, and Tailing 


Tailing 


Element Feed Concentrate 
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ay P 4 
Tyler __Wt, Pet K.0, Pet SiO,, Pet 
; Mesh Feed Conc, EEE Tail Feed Conc. Tail 
SiO, 73.4 ee a 
AlzOs 15.0 
0.07 +20 8.7 
Meo 20x35 32.4 
Na,O 28 35x48 14.4 
K.O 33 48x65 10.5 
1002 100x200 12.0 
200 12.1 
Head 
SiO, 73.5 00.0 
1 8.4 85.1 Na,O 3.0 2.8 
ee 2 9.2 83.0 K,O 8.3 2.9 
3 12.1 78.2 CaO 0.4 04 
4 16.9 69.0 0.08 0.10 
5, 6, 7,8 18.5 65.1 AlsOs 14.3 8.3 
Head 14.0 74.1 LOI 0.4 04 


High Voltage System: This includes the 0 to 
100-kv Beta Electric Corp. power supply and con- 
trol unit, the high voltage insulators and high volt- 
age wiring system, and the electrodes. The high 
voltage wiring system includes some 100 ft of wire 
(premium spark-plug wire), 16 Lapp post insulat- 
ors, and two choke coils of approximately 5000 
Henrys each suspended from the ceiling of the 
power supply room by 20-lb test nylon line. The 
high voltage electrodes consist of two sets of elec- 
trodes, 5 ft in horizontal dimensions and 8 ft high. 
The electrodes are spaced 10 in. apart at the top 
and 36 in. at the bottom. Individual electrodes are 
made up of 3-in. aluminum tubes (the lower 4 ft 
bent on a 10-ft radius) spaced 1 in. apart and hung 
from a 4%-in. O. D. Lucite header. All tubes are 
joined electrically. A potential of 70,000 v is applied 
to the electrodes. 

Concentration Tower Unit (Fig. 8): The 10-gage 
steel shell, which is covered on the outside with 
% in. of insulation, houses several chutes and hop- 
pers. Rougher (upper pass) concentrate and tailings 
are collected by hoppers that form a chute to allow 
an even curtain of falling ore in the rougher and 
scavenger (lower pass) section. There are also 
chutes that combine rougher and scavenger concen- 
trate (as a final concentrate) and scavenger mid- 
dling chutes that combine with raw feed from the 
heat exchanger to form rougher (or Syntron) feed. 
Supports are also included for the Syntron feed 
spreader, electrodes, and vibratory conveyors, 
which handle the pilot plant products to waste or 
to storage. 


PROCESS FEATURES 


Separation efficiency of the electrostatic section 
of the Topsham feldspar mill is unaffected by vari- 
ations of feed rate from 1.5 to 7.5 tph. Because of 
the limited feed bin capacity and the capacity of 
conveying equipment away from the electrostatic 
unit, an extended plant run in excess of 7.5 tph has 
not been made. 

Voltage Requirements: After extensive tests at 
Topsham it was found that the high voltage power 
supply, which was adequate for test purposes at 
Mulberry, was not rugged enough to operate in the 
dust-filled atmosphere of the feldspar mill and 
withstand the ever-present vibration. These power 
supplies were essentially heavy-duty laboratory 
models with the high voltage produced by a deli- 
cately tuned radio frequency oscillator and a light 
duty RF rectifier (1B3 electronic tube) in a voltage 
tripler circuit. The alternative was to install, if pos- 
sible, a stronger and more mechanically rugged 
power supply with more current available at higher 
voltages. Following installation of Beta Electric 
Corp. model 2068, 0 to 100 kv, there was no further 
difficulty in maintaining the necessary potential of 
70 kv at the electrodes. 

Temperatures: During operations the firebox ex- 
haust temperature ranged from 1850°F to a maxi- 
mum of 1900°F. This produced an ore temperature 
of 240°F (plus or minus 15°) at the Syntron feed- 
ing the electrostatic unit. A portion of the firebox 
exhaust gases was introduced into the elevator 
feeding the electrostatic unit, and the remainder 
was introduced directly into the electrostatic tower 
itself. The result was a relatively constant tempera- 
ture of 155°F in the top of the tower and 135°F in 
the lower portions of the tower within half an hour 
after start-up. These temperatures were varied by 
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% RECOVERY OF K,O AS CONCENTRATE 


Fig. 11—Static separations of Topsham ore crushed to 
8, 14, and 20 mesh. The 14-mesh grind was selected. 


introducing cold air at the bottom of the tower and 
also by adding space heaters. However, the temper- 
atures mentioned (155°F in the top, 135°F at the 
bottom, and 240°F ore temperature) were found to 
be optimum. (Refer to Figs. 9 and 10). 

Mesh of Grind: To determine the maximum mesh 
grind for most efficient operation, several tests were 
made on 8, 10, 14, and 20 mesh. The best metallur- 
gical results were obtained from a 20-mesh grind, 
but going this fine on the Symons cone crusher 
presented tonnage problems and raised too much 
dust, and the next best grind (14 mesh) was adopted 
as optimum. The relationship between the various 
grinds is presented in Fig. 11. 

Process Control: Process control is attained by 
use of a geiger counter to determine the K,.O value 
as a function of the K” isotope. In many instances 
the variation in geiger K.O analysis has proved less 
than corresponding chemical analysis for K,O. 

After the burner is lighted and the conveying 
equipment and feeders are started, the only atten- 
tion necessary is to take a sample every half hour 
and place it in a geiger tube for counting. No extra 
labor is needed—the two men ordinarily required 
to run the mill can also operate the electrostatic 
unit. If any variations from standard grade of con- 
centrate are indicated by the geiger counter, the 
unit can be realigned by a simple movement of 
divider setting. 

Representative data for the electrostatic process 
are presented in Tables VI and VII. 
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THE GEIGER COUNTER 
CONTROL TOOL PROCESSING 
POTASSIUM-BEARING ORES 


or several years International Minerals & Chem- 
F ical Corp. has used a radiation method to assay 
potassium content of products from potash and feld- 
spar beneficiation. The procedure is rapid, accurate, 
and inexpensive and is easily handled, if necessary, 
by nontechnical personnel. Data are presented to 
show the accuracies that may be expected if the 
technique is used for control of pilot plants or large- 
scale plants. 

Natural potassium is composed of three isotopes 
—K”", K“, and K“. Five other isotopes, artificially 
produced, have been detected. In natural potassium 
only the K” isotope, with a half life of 1.4 x 10° 
years, is radioactive. Its modes of decay are beta 
and gamma rays, positrons, and x-rays. Only the 
more abundant beta rays, however, are important 
in radiation measurements using geiger tubes. 

Barres and Salley’ measured radiation of potas- 
sium salts in solution in 1943. Gaudin and Parnell’ 
first reported the use of solid salts arranged in a 
vessel surrounding the § counter in 1948. Later, 
Scheel® used the method to assay potassium content 
of various crude and finished potash salts. 

Experimental: Dip-type Geiger-Muller tubes 
(TGC-5) supplied by Tracerlab Co. were used in 
all radiation counting measurements. The tube was 
encompassed by a glass container about % in. 
larger in diameter than the tube. This container, 
which served as a sample holder, was closed at the 
bottom with a rubber stopper to facilitate removing 
the samples. Samples were not weighed, but about 
40 g of sample were needed for each test. 

Electrical impulses from the tube were counted 
on either a Tracerlab scaler or a rate meter. To ob- 
viate the need for constant attendance, preset 
features were incorporated into the scalers, so that 
at a predetermined time or count the units were 
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automatically deactivated. When rate meters were 
used, counting rates were read directly from instru- 
ment or from a recorder used in conjunction with 
the rate meter. 

Each tube was calibrated, according to the manu- 
facturer’s instructions, to determine the correct op- 
erating voltage to insure reproducible results. A 
linear calibration plot of percent K.O vs counting 
rate was also obtained for each tube by recording 
the counting rate plus background count of several 
standards of different K,O content chemically ana- 
lyzed by the chloroplatinate method.‘ These stand- 
ards were of approximately the same particle size 
distribution as samples to be assayed. Specific back- 
ground count caused by cosmic rays and other sur- 
rounding radiation was checked periodically by 
counting a sample of pure NaCl. Fig. 1 is a repre- 
sentative calibration plot. Assays were determined 
directly from the standard plot or calculated by 
subtracting the background count from the counting 
rate, then multiplying by the slope of the line. 

Chemical assays of the test samples were made 
by the Sherril method,’ a flame photometric tech- 
nique, or the chloroplatinate method. 

Data: The radiation assay method has been used 
for three years by International Minerals & Chemi- 
cal Corp. in the laboratory and in pilot plants proc- 
essing ores containing potassium. These dry con- 
centration plants process sylvinite and langbeinite 
ores at Carlsbad, N. M., and feldspar ores at Top- 
sham, Maine. 

Sylvinite ore is predominantly a mixture of syl- 
vite (impure KCl) and halite (impure NaCl). Con- 
taminants include sulfates, such as langbeinite 
(2MgSO,-K,SO,), kieserite (MgSO,:H.O), poly- 
halite (MgSO,-K.SO,-2CaSO,-2H,O), and slimes. 
Langbeinite ore is predominantly langbeinite and 
halite with small amounts of sylvite, sulfates other 
than langbeinite, and slimes. 

Several variables, in addition to correct calibra- 
tion and standardization of tubes, were found to be 
important in obtaining reproducible results. Par- 
ticle size distribution of standard samples should be 
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operations were recorded comparing chemical assays on potassium-bearing 
ores with those using radiation techniques. Results show that the radiation 
technique can be readily adapted as a control tool. Variables affecting radia- 


tion measurements are discussed. 


approximately the same as samples to be assayed. 
Data in Table I show the effect obtained by assaying 
samples of different mesh size. The —48+65 mesh 
fraction was considered a standard with zero error. 
Measurements using pure KCl vary by as much as 
18 pct when different mesh fractions are assayed. 
Fortunately errors due to particle size distribution 
can be minimized in practice by calibrating the tube 
with standard samples of approximately the same 
particle-size distribution as samples to be assayed 
in the plant. 

Radiometric counting techniques should be recog- 
nized strictly as a statistical method. Probable ac- 
curacy is a function of the number of counts. The 
larger the count, the more accurate the results. A 
useful relationship is the percent probable error, 

67.45 


which is equivalent to . Thus if the number of 


counts for a given sample is increased from 200 to 
2000, the probable error drops from 4.8 to 1.5 pet. 
In the analysis of a 60 pct K,O potash concentrate, 
this reduces the probable error from 3 pct K.O to 
0.9 pct. Obviously, the total number of counts 
should be selected to achieve the desired accuracy. 
This can be shown clearly by Table II, which gives 
the spread of actual error as a function of counting 
time. This data was obtained on a sylvinite concen- 
trate counted ten times at each of the three periods 
of time. It is apparent that increased counting time 
improved accuracy of the results. 

Wide variation in temperature of the sample dur- 
ing radiation counting can result in erratic data. As 
an illustration, Table III shows data obtained by re- 
peatedly counting a feldspar concentrate as it cooled 
from 200°F to room temperature. Counting time for 
each assay was about 2 min. It can be seen that at 
first as the sample cooled counting rates increased 
until the tube and the sample temperatures were 
approximately in equilibrium. Counting rates then 
decreased as temperatures approached ambient to 
reach the 15 pect K,O value obtained by chemical 
assay. In addition to the undesirable temperature 
effect, tube life is shortened by exposure to high 
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temperatures, and after exposure, tubes can rarely 
be depended on for normal operation. Counting 
should be done, therefore, with feeds at ambient 
temperature. 

During the three-year period, more than 1000 
tests were made in these pilot plants comparing 
radiation assays with chemical assays. Results of 
these comparisons are summarized in Table IV. 
Chemical assays were taken as the basis of com- 
parison in determining deviations. Results were de- 
rived from raw data with maximum differences as 
high as 7.9 pct K.O recorded for sylvinite concen- 
trates, and as high as 3.9 pct K,O for tailings of 1 
to 5 pct K.O, overall range. In spite of this, the 
arithmetic mean difference for all tests was 0.8 pct 
K.O and the algebraic mean difference was 0.21 pct 
K.O. These differences would have been less except 
for the fact that values for sylvinite rougher con- 
centrates and feed, Table IV, were exceptionally 
high. These large values may be accounted for in 
part by some laxness of personnel, since the im- 
portance of accurate assays for control at these 
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Fig. 1—Counts observed vs K,O content of ore assayed. 
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Table |. Effect of Particle Size of Pure KCI 
on Measured Radiation Activity 


by Error, 
Mesh Cpm* Count, Pet Pet 
~45 + 65 1 63.2 0 
~28 +48 1010 61.4 2.8 
18+ 28 58.3 78 
—12+18 860 52.0 17.7 


* Counts per minute. 


points in the pilot plant circuit has not been stressed. 

Arithmetic mean differences for all sylvinite frac- 
tions was 1.4 pct K.O, and the algebraic mean differ- 
ence was —0.6 pct K.O. Arithmetic mean differences 
for langbeinite and feldspar fractions were 0.8 pct 
K.O and 0.5 pct K.O, respectively. The increased ac- 
curacy obtained with feldspar is attributed to a 
longer counting time. Feldspar was counted for 10 
min, whereas Carlsbad samples were counted for 3 
min. This shorter period was necessitated by a 
shortage of operating personnel. Algebraic mean 
differences for langbeinite and feldspar products 
were —0.1 pct and +0.2 pct K.O, respectively. 


Table II. Effect of Counting Time on K,O Assay 
of Sylvinite Concentrate 


K.O, Pet 


Deviation 


Radi- from Radi- Radi- 


ation Chemical ation Devi- ation Devi- 
Assay Assay* Assay ation Assay ation 
1 Min 4 Min 16 Min 
Arithmetic 
mean 60.7 1.8 60.9 0.9 61.4 . 
Algebraic 
mean 0.7 —6.5 0.02 


* Chemical assay 61.4 pct K,O. 


Comparison of probable error with experimental 
error, Table IV, shows the two values to be fairly 
close for concentrates, particularly sylvinite final 
concentrates. This substantiates theory in that more 
accurate results are obtained where more counts 
were recorded. Total counts for sylvinite concen- 
trates, for example, were 3000 to 4000, whereas 
counts for sylvinite tail fractions were 300 to 500. 
Although experimental error values appear extra- 
ordinarily high for tailing fractions, a 25 pct error 
of a 2 pct K.O product would only be 0.5 pct K.O. 


SUMMARY 


Assays were made on approximately 1000 sam- 
ples ranging from 1 to 61 pct K,O by chemical 


Table Ill. Effect on K.O Assay of Cooling Sample from 
200°F to Room Temperature 


Temperature, °F Cpm 


Table IV. Summary of Results Obtained From 
Comparison of Assays by Radiation and by 
Chemical Methods 


Mean 
Differ- 
ence, Maxi- 
Prob- Experi- Arith- mum 
able mental metic Alge- Differ- 
Range, Error, Error, Pet braic ence, 
Product Pet Pet K.O Pet K.O Pet K.O 


Sylvinite 
Final concen- 


trate 55 to 61 12 1.5 0.9 0.6 79 
Rougher con- 
centrate 45 to 52 1.3 4.0 1.9 1.7 43 
Feed 12 to 19 2.5 9.2 1.4 0.7 a4 
Tailings 1to5 45 25.1 0.9 0.5 3.9 
Langbeinite 
Concentrate 18 to 22 18 3.8 0.8 0.1 43 
Feldspar 
Concentrate 9 to ll 1.5 5.2 0.5 0.2 1.8 
Feed 6to9 18 6.3 0.5 0.04 15 
Tailings 3to5 2.1 10.7 0.5 0.07 13 


methods and by radiation methods. These pilot 
plant results show that the radiation technique is 
satisfactory for control purposes as well as for re- 
search or analytical laboratories where a rapid 
method of analysis is required. 

Even with a counting time of 3 min or a total 
elapsed time of 5 min for each sample, results were 
accurate enough for control of the pilot plants. 
Since radiation counting is a statistical method, ac- 
curacies could have been improved by increasing 
the counting time. Even with a substantially longer 
counting time, the assay technique would be faster 
than chemical methods, since samples do not have 
to be weighed or put into solution. 

In general it can be expected that the arithmetic 
mean difference of 0.8 pct K,O obtained in these 
tests will be equaled or decreased, as present data 
include some preliminary results obtained before 
all the variables were recognized. The arithmetic 
mean difference of 0.5 pct K.O assays of feldspathic 
materials ranging from 3 to 11 pct K,O indicates the 
accuracy that might be obtained with a 10-min 
counting period. This accuracy would be even bet- 
ter, for example, if sylvinite concentrates, which 
ranged from 55 to 61 pct, were counted for the 
10-min period. 

Some sources of errors encountered with the ra- 
diation method of assay were: 


1) Incorrect standardization and calibration of 
geiger tubes. 

2) Variation of particle-size distribution of the 
test sample with samples used for calibration. 

3) Variation of temperature of sample during 
counting period. 

4) Insufficient number of counts to give accurate 
results. 


These variables must be taken into consideration 
if accurate results are to be obtained with the tech- 
nique. 
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Planning to travel? For data on many forthcoming meetings, see pp. 1099 and 1105. 
NEWSLETTERS .. . 


e Coal 

page 1105 

e IndMD 

page 1103 

e MBD’ers Digest 
page 1107 

e Rock in the Box 


D page 1101. 


ers—The cartoon to the left, publicizing the 
Mid-America Minerals Conference, is appropri- 
ate for this issue. The two characters are fa- 
miliar ones to MBD’ers through their News- 
letter. This month marks the inauguration of 
a new feature—MBD’ers Digest, p. 1107—a cap- 
sule of items from the Newsletter. 


The strength of an or- 
ganization is directly pee. 
proportional to its abil- o> 
ity to grow. There- Tas>4)) 
fore, growth becomes a 
the concern of every 
person who belongs 
to that organization. Increasing mem- 
bership is SME’s key to strength and 
Mid-America Minerals Conference, October 23 to 25 membership is the responsibility of 
everyone who belongs to the Society. Octo- 
ber is Local Section guest month and your 
job is to bring a nonmember; introduce 
him to SME; help him fill out the mem- 
bership application on pp. 1109 and 
1110. Remember—Every Mining Man 
should belong to SME of AIME. 
Help welcome new members 
to Local Section affairs. See 
the list on p. 1119 for new 
of members in your area. 


MINING ENGINEERING “firsts” in this issue: Abstracts, p. 1038; Education, p. 1102; 
and Scholarships, p. 1104. Do you keep a reference file on articles published in 
MINING ENGINEERING? The abstracts can be easily clipped for a permanent card 
file. Also included are abstracts of papers presented at SME meetings. Education 
and Scholarships contain current news items from these fields. 


Proposals for Membership 
Change of Address/Personals Data Boxes 


These forms appear on page 1112 for your convenience 
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MACHINE 
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UP TO 
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FEET DEEP" 
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Yes ... if you need a small one or a heavy one we 
have just the core drill machine for you. Manufac- 
tured by us and used in our own contract drilling 
department they are made to operate efficiently 
under the most difficult conditions, giving you the 
utmost in performance. Write today, giving full de- 
tails and a descriptive folder on the proper size 
will be sent. (Skid mounted, trailer mounted, 
truck mounted.) 


SPRAGUE & HENWOOD, Inc. 
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International Geology 
Congress in 1960 Will 
Tour the Viking Land 


The 2ist session of the Interna- 
tional Geological Congress will be 
held Aug. 15 to 25, 1960. Extensive 
planning has been started to pro- 
mote attendance and arrange for 
papers, excursions, and transporta- 
tion involved in the meeting. The 
president of the Organizing Com- 
mittee is Arne Noe-Nygaard of Den- 
mark, and the general secretary is 
Theodor Sorgenfrei. 

Sessional meetings will be held in 
Copenhagen at the Mineralogical- 
Geological Museum. A vast variety 
of sections of the Congress will cover 
topics ranging from geochemical 
cycles, genetic problems of uranium 
and thorium deposits, and structure 
of the earth’s crust, to submarine 
geology. 

Abstracts of papers to be presented 
must be received by the general 
secretary before Apr. 1, 1959. The 
complete text must be received, 
ready for publication, by Sept. 1, 
1959. Abstracts must be in one of the 
official languages of the Congress 
(English, French, German, Italian, 
Russian, and Spanish), and must be 
not more than 200 words in length, 
accompanied by an English trans- 
lation. 

Geologists, geographers, mining 
engineers, and others who devote 
themselves to the study or practice 
of some branch of geology are es- 
pecially invited to attend the con- 
ference, though no professional title 
is required for membership. The fee 
is $25 for attending members and 
$20 for nonattending members. A 
second circular of information was 
sent to those who wrote to the 
general secretary before Oct. 1, 1958. 

The International Paleontological 
Union and The Assn. of Sedimentary 
Petrologists will hold meetings si- 
multaneously with the Congress. 
And before and after the meetings 
there will be excursions to Green- 
land, Iceland, Norway, Sweden, Fin- 
land, and Denmark to study the 
geologic formations. Interesting pre- 
Cambrian metamorphic rocks; ter- 
tiary, pleistocene, and recent igneous 
rocks; volcanoes, and related phe- 
nomena; tectonic structures, pliocene 
and interglacial sediments, glaciers, 
and glacial deposits can all be 
studied on the organized trips to 
Greenland and Iceland. Transporta- 
tion by train, plane, and bus will be 
arranged, and the groups will be 
limited for thorough investigations. 

The Organizing Committee does 
not want to receive membership fees 
at this time but early application is 
essential. For further information 
and application forms, write: Gen- 
eral Secretary, Organizing Commit- 
tee, Mineralogisk Museum, Oster 
Voldgade 7, Copenhagen K, Denmark. 
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Preliminary Plans For 
1959 Pacific Meeting 


Plans for the 1959 Pacific North- 
west Regional Conference are in the 
preliminary stage, with meetings 
scheduled at the Olympic Hotel, 
Seattle, for next April 16 to 18. 

The central committee is composed 
of the general chairman, Charles R. 
Low, and his associates, Ralph Wat- 
son, Martin L. Plass, and John Judy. 

Announcements are being sent to 
the Local Sections as final decisions 
concerning the program are made. 


Atlanta Meeting Offers 
Papers Plus Football 


Plans are in progress for a fall 
meeting of the AIME Southeast Sec- 
tion in Atlanta, on Friday and Satur- 
day, November 14 and 15. The meet- 
ing will include technical sessions, a 
field trip, a ladies program, and free 
time available for the Alabama- 
Georgia Tech football game for those 
who are interested. 

The formal program, beginning 
with registration Friday morning, 
will include a short technical session 
before the luncheon, and the pre- 
sentation of interesting papers in the 
afternoon. A social hour, banquet, 
and dancing will wind up the day. 

On Saturday morning a field trip 
has been scheduled to observe the 
Owens-Illinois Glass Co. plant, re- 
turning in time for the football game. 

Attending wives will be enter- 
tained with a tour and tea given by 
Rich’s Inc. department store, among 
other events. 

Complete details will be sent to 
interested members. Football tickets 
must be secured individually from 
Georgia Inst. of Technology. Early 
reservations are necessary. 


January To Be Date For 


Minnesota Mining Meet 


The dates chosen for the Annual 
Mining Symposium of the University 
of Minnesota are Jan. 13 and 14, 
1959. The AIME Minnesota Section 
will hold their annual meeting on 
the preceding day, January 12. Later 
announcements will cover the pro- 
gram plans. 


‘59 Annual Meeting Set 


For Minnesota Section 


The Annual Meeting of the Minne- 
sota Section will be held on Jan. 12, 
1959. 

As usual, in connection with this 
meeting, the Universtiy of Minne- 
sota announces that the 20th Annual 
Mining Symposium will be held on 
Tuesday and Wednesday, January 13 
and 14, Headquarters for both meet- 
ings will be the Hotel Duluth in the 
city of Duluth. An interesting pro- 
gram, details of which will be an- 


’ 


Don't forget this is the month that spotlights the Mid-America Minerals Conference in 
the heart of this land. Technical sessions, tours, and city night life are ready for you, 
October 23. Headquarters will be at the Chase-Park Plaza Hotels in mid St. Louis. 


nounced later, is being arranged. 
Stephen E. Erickson is chairman of 
the Section. 


Pittsburgh is Site of 
Off-The-Record Talks 


The Pittsburgh Section of AIME, 
along with the Pittsburgh Section of 
the NOHC, are sponsoring the Thir- 
teenth Annua! Off-the-Record meet- 
ing on November 7. The Program 
Committee who have planned the 
Mineral Industries Group sessions 
are W. M. McKewan, A. S. Russell, 
C. H. Schweinsberg, and J. H. Mel- 
vin. Headquarters for the conference 
will be the Penn-Sheraton Hotel in 
Pittsburgh. 

Mr. Russell will be co-chairman of 
the morning session along with E. S. 
Wheeler. The M. A. Hanna Co. will 
present a film on iron ore to open 
the session, and W. E. Knapp, vice 
president of American Metallurgical 
Products Co., will discuss Rare Earth 
Alloy Steels, with slides. Malcolm F. 
Judkins will lecture on Specific Cer- 
mets and Ceramics of Promise, and a 
paper on Boron and Its Applications 
will be given by George Huff. The 
final paper of the morning session is 
on the topic Applications of Spectro- 
scopy in a Zinc Smelter, given by 
Robert G. Redelfs. 

Following luncheon there will be 
more technical papers, with William 
M. McKewan and Frank C. Sturges 
chairing the session. Calumet and 
Hecla Inc. will show the film Mine 
Drainage at Calumet and Hecla and 
Robert W. Wilson will discuss The 
New Look in Modern Mine Pumps. 
James Hyslop will present his paper 
on A New Method of Ammonium Ni- 
trate Blasting. Carlyle Gray, State 
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Geologist, will talk about the activ- 
ities of the Pennsylvania Geological 
Survey, and after a brief intermis- 
sion, another film will be presented, 
by the International Nickel Co. on 
Mining for Nickel. 


Drilling and Blasting 
Are Themes of Meeting 


The Eighth Annual Drilling and 
Blasting Symposium will take place 
on October 2 through 4 at the Center 
for Continuation Study, University 
of Minnesota in Minneapolis. The 
conference is divided into five ses- 
sions, covering production drilling, 
drill steels, blasting, research, and a 
general review. 

The papers of the Thursday morn- 
ing session are Factors Affecting the 
Decision to Use Either Vertical or 
Horizontal Drill Holes in Strip Min- 
ing, by Herschel Hertzog; Western 
Practices in the Use of Rotary Air 
Drills, by Adolph Soderberg; and 
Development of the 9-Inch Down- 
the-Hole Drillmaster, by Robert T. 
Macaul. 

In the afternoon two papers are to 
be presented: Drill Steel Investiga- 
tions at Climax Molybdenum Com- 
pany by Max Ahrens and The Metal- 
lurgy of Drill Steels by Howard 
Chromie. 

On Friday morning the papers are: 
New Developments in the Use of 
Ammonium Nitrate as an Explosive, 
by Dort F. Tikker; Developments in 
the Use of Ammonium Nitrate Ex- 
plosives in Canada, by H. E. Farnam, 
Jr.; The Present Use and Future Po- 
tential of Mili-Second Delay Blast- 
ing, by E. M. Fowler; and High 
Speed Photographic Observations in 
(Continued on page 1108) 
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Ai a western iron mine the 50-R shown 
here drilling 9%-in. holes put down over 
three times as much footage per shift 
as each of the four cable tool drills it 
replaced. One of the many reasons for 
this good rate is that the 50-R drills 
continuously for the full length of the 
drill pipe — 32 ft. 9 in. 


In the 
United States... 


in Canada... 


This 40-R drills 7%-in. holes at an iron 
mine in south-central Canada. When 
moved to this location, it cut drilling 
costs per foot of hole by more than 
50%. One of the features that contrib- 
utes to the 40-R’s fine performance is 
air bailing of cuttings. Compressed air 
cools the bit and cleans out cuttings, 
without need for water. Heavies pile 
up adjacent to the hole ... . provide 
handy stemming material. 


@ 


Before any ore can be taken from cop- 
per deposits in one Peruvian location, 
overburdea consisting of an entire moun- 
tain top must be removed. The 50-R 
shown here is one of seven chosen to 
do the job. Variable drilling speed and 
variable pulldown pressure provide the 
resources for speedy drilling at this 
mine. The exclusive combination of fea- 
tures permits the operator to obtain 
maximum penetration in any formation. 


and in 


| @ South America... 


Bucyrus-Eries Set New Drilling Pace 


Mine owners everywhere are experiencing new footage 
standards with Bucyrus-Erie rotary blast hole drills. Bucyrus- 
Erie rotaries assure continuous progress in any material by an 
exclusive combination of features: variable drilling speed 
through electric power with Ward Leonard control and variable 


down pressure through hydraulic motor control. 


Look over the capsule stories with the drills pictured here. 
See how these important features helped Bucyrus-Erie rotary 
users put down hole fast. Then contact us for full information. 


Ask about the full-electric 50-R for drilling 9% to 12%-in. 
holes or the 40-R with either full-electric or diesel-electric power 
for drilling 6% to 9-in. holes. 


76B58C 


A Familiar Sign... . . at Scenes of Progress 


BUCYRUS-ERIE COMPANY + DRILL DIVISION + U.S. HIGHWAY 40 WEST, BOX 324, RICHMOND, IND. 
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Rock in the Box aims to keep 
M&E’ers abreast of their Annual 
Meeting program developments. We 
also want to introduce you to the 
men vitally concerned with these 
plans. In recent issues of the news- 
letter you have heard of Geology, 
Geochemistry, and Geophysics Unit 
program preparations and this month 
we have news from Open Pit and 
Underground. These two units got 
off to a late start but are off and 
running hard. By the time you get 
this issue the two mining units will 
probably be even with, if not ahead 
of the other units in plans for the 
San Francisco meeting. 


Underground Mining 

S. K. Droubay has announced ten- 
tative plans for Annual Meeting ses- 
sions for his Underground Mining 
Unit. One session will cover Health, 
Safety and Personnel, headed by 
co-chairmen James Westfield and 
Cliff S. Gibson, who are respectively 
assistant director of health and safe- 
ty for the U. S. Bureau of Mines, and 
safety director, Mines Accident Pre- 
vention Assn., Ontario, Canada. 
Three of the four papers have not as 
yet been scheduled, but the first 
paper will be on Safety and Indus- 
trial Hygiene at Braden Copper Co., 
Chile by Stanley M. Jarrett. 

Another session will cover under- 
ground mining in sections. 
Richard S. Newlin, vice president of 
Anaconda, and Frank Coolbaugh, 
vice president of Climax Molybde- 
num Co., will be the chairmen. Two 
papers lined up to date will be Un- 
derground Mining Methods at Gaspe 


Copper Co., Quebec, Canada, by W. 
Brissenden and Long Hole Drilling 
as an Aid to Mining Lead Zinc Ores 
of the Park City, Utah, District, by 
G. W. DeLaMare, the general super- 
intendent. 

The second section of the Under- 
ground Mining sessions will be 
chairmaned by A. H. Shoemaker, 
vice president of Homestake Mining 
Co., and Mayer G. Hansen of the 
E. J. Longyear Co. Two of the sched- 
uled papers will be Ambrosia Lake 
Mining Problems and Pillar Recovery 
at the Mi Vida Mine, the latter by 
Virgil Bilyeu. 


Open Pit 

The program chairman for the 
Open Pit Unit of the San Francisco 
Meeting, J. C. Van De Water, has 
announced the tentative plans for 
the two open pit sessions. One ses- 
sion will deal principally with drill- 
ing and blasting. The second will be 
concerned chiefly with loading and 
haulage equipment. It has been 
planned that each session will have 
one paper on an open pit operation, 
at least one of which on a South 
American operation. The tentative 
program has been sent to R. J. Lacy 
and the other members of the M&E 
Program Committee for their com- 
ments. When they have added their 
suggestions and approval, the pro- 
gram will begin to take final shape. 


Introducing— 

The program chairman for the 
Underground Mining Unit is S. K. 
Droubay, the general manager of 
United Park City Mines Co. He was 


J. C. VAN DE WATER 


ler, American Metal Chemex inc. 6 
Broadeoy New York 6 New York 


born in Toole, Utah, and graduated 
from the University of Utah in 1926 
with a B.S. in mining and metal- 
lurgy. He began work with the 
United Verde Copper Co. in Jerome, 
Ariz., as junior engineer, sampler, 
geological draftsman, miner, and 
finally underground boss. In 1933 he 
worked for the Original Sixteen to 
One Mining Co. in Allegheny, Calif. 
He was chief geologist for Walker 
Mining Co. and a geologist for In- 
ternational Smelting & Refining Co., 
and worked for The Anaconda Co. 
in California, Nevada, Oregon, Mon- 
tana, and Utah. For his present firm 
he spent seven years as mucker, 
miner, and timberman, then moved 
on through bossing, engineering, ge- 
ology, chief engineer-geologist, mine 
superintendent, to his present posi- 
tion. 

J.C. Van De Water is the program 
chairman of the Open Pit Unit. Born 
in Ellsworth, Kan., he graduated 
from New Mexico School of Mines 
in 1929 and started work with St. 
Joseph Lead Co., underground. He 
was transferred from shop to shop 
and in 1930 became assistant mine 
surveyor at the Rivermines Engi- 
neering Office. He remained there 

(Continued on page 1102) 
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S. K. DROUBAY 


Education News 


Pennsylvania State University 

A new advance in research and 
experimentation has been made pos- 
sible by a donation of the Joy 
Manufacturing Co. of Pittsburgh to 
the Pennsylvania State University. 
The Department of Mining has been 
provided with a powerful, variable- 
pitch mine fan valued at several 


thousand dollars for the ventilation 
laboratory. 

Through the efforts of Hugo 
Nyquist, vice president of Joy and a 
graduate of the university, the com- 
pany made the substantial donation 
to Howard L. Hartmann, head of the 
department. 

The installation of the new fan is 
now complete. Dr. Hartmann ex- 
plained that this addition to their 
facilities enables the department to 
conduct mine ventilation laboratory 
experiments and research that no 
other university in the country is 
equipped to do. He stated that the 
initiation of new research aimed at 
gaining a better understanding of 


Photo - Courtesy, United States Steel Corporation. 


In 65 years or so the first dipper hole at Mesabi has grown to 
the tremendous open pit pictured here in part. Differential Air 
Dump Cars first put in appearance at Mesabi in 1925. Veterans 
of many years and thousands of tons, these cars have carried 
their loads uncomplainingly. Steady reorders have a pleasant 
way of nodding approval. We would be glad to tell you more 
about Differentials — how they’re made and why you'll like 


them. 


PIONEERS 
IN HAULAGE 
EQUIPMENT 
SINCE 1915 


DIFFERENTIAL 
STEEL CAR COMPANY 


FINDLAY, OHIO 
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ways and means of controlling the 
mine atmosphere is already under 
consideration. 


Colorado School of Mines 


Eight faculty members have been 
raised in rank this September. All 
hold either doctor of science or 
doctor of philosophy degrees. N. 
Cyril Schieltz was raised to full pro- 
fessor of metallurgical engineering. 
Named as associate professors were 
John D. Haun, James Merrin, Arthur 
R. Williams, and John T. Williams. 

Raised to the rank of assistant 
professor were Robert S. Hufstedler, 
Donald C. B. Marsh, and Lawrence 
Ogden. 


Missouri School of Mines 


The Missouri School of Mines will 
be one of the leading educational 
institutions in the field of atomic 
energy training with a new program 
made possible by the Atomic Energy 
Commission. The Commission has 
granted nearly $300,000 to MSM for 
a nuclear engineering program. The 
state legislature has implemented the 
program with $50,000 to erect 
a building to house the atomic 
reactor made possible by the AEC. 

Only two otaer universities have 
received similar grants, the Univer- 
sity of California and Ohio State 
University. The AEC will consider 
lending 4 kg of contained U-235 for 
the training reactor core without 
charge to MSM. This would make 
possible immediate operation as soon 
as installation is completed. The new 
reactor will be of a 10-kw capacity. 


Rock in the Box 
(Continued from page 1101) 


as mine surveyor until 1937, when 
he began his first open pit operations 
at Chuquicamata, Chile, with The 
Anaconda Co. He shared in the de- 
velopment and mining of the Castle 
Dome ore body until the latter years 
of its life, as assistant superintendent 
and superintendent, 1943 to 1952. He 
joined Kennecott at the Ray Mines 
Div. as mine superintendent in 1952 
in charge of the open pit develop- 
ment and the final years of the 
underground operation. Presently he 
is general superintendent of mines 
at Ray. 

One of the M&E session chairmen 
is a member of the Geophysics Unit 
Program Committee. He is John S. 
Sumner, chief geophysicist for Phelps 
Dodge Corp. in Douglas, Ariz. Mr. 
Sumner has received degrees in 
physics and geology from the Uni- 
versity of Minnesota and a Ph.D. 
from the University of Wisconsin in 
1955. He served in the U. S. Marine 
Corps during World War II and in 
Korea as a fighter pilot. He has been 
associated with the Cleveland-Cliffs 
Iron Co., Jones & Laughlin Steel 
Corp., and McPhar Geophysics Inc. 
in his career in mining geophysics. 
His present address is Post Office 
Box 991, Douglas, Ariz. 


| 
Tough cars for a big |0D.-- 


Dear Members of IndMD: 


The fall issue of the IndMD News- 
letter, for which copy is submitted 
in August, has for the past few years 
been devoted to odds and ends of 
new developments dealing with in- 
dustrial minerals, based on informa- 
tion supplied by your Commodity 
Chairmen. This year Leon Dupuy, 
Industrial Waters; John Holland, 
Chemical Raw Materials; E. L. How- 
ard, Mineral Aggregates, and Dick 
Jahns, Rare & Radioactive Minerals, 
have pitched in to supply “up to 
data.” 


Groundwater-Land Subsidence 

There seems to be more and more 
interest in the relation between 
groundwater and land subsidence, 
both with respect to the surface and 
underground. Two papers at the 
February meeting in San Francisco 
will be devoted to this important re- 
lationship and we believe that these 
will stimulate others to make later 
contributions. 


Sand and Gravel 

Ed Howard explains that to those 
who work with sand and gravel 
“there is nothing new under the 
sun.” Geologically speaking, of course 
(and I always do), that is true, but 
he has called our attention to two 
somewhat related specific changes 
proposed for general use in concrete 
aggregates that may have marked 
effect on handling methods. 

The first will appear in a report 
of the committee of the concrete in- 
stitute dealing with measuring and 
mixing of concrete materials. They 
propose that finish screening be 
adopted as a general practice, which 
means that a vibratory screen be 
placed above the batch plant to re- 
move breakage and contamination 
just before the aggregate reaches the 
weigh-hopper. Enforcement of this 
proposed specification will require 
the addition of screens to all existing 
ready-mixed concrete plants. 

The second concerns the cleanness 
of aggregate delivered to batch 
plants. highway departments 
have developed tests and set up spec- 
ifications to measure the cleanness 
of the rock. By use of various types 
of scrubbers, washing, and rinsing 
devices, most gravel producers can 
meet specifications. However, later 
tests at the batching plant weigh- 
hopper may show that the aggre- 
gates have degraded either by poor 
handling or in spite of careful han- 


dling methods so that they have ac- 
cumulated a surface coating of clay- 
like material. In most cases these 
aggregates meet all other standard 
requirements for concrete and have 
been used in the past very satisfac- 
torily. Local and regional disagree- 
ments now in progress are whether 
to modify the specifications or hold 
to them so that those aggregates that 
degrade in handling will be elimi- 
nated. This could have serious effects 
throughout the industry. 


Rare and Radioactive 

The two “B’s” of rare and radio- 
active minerals are hot these days. 
There is much activity both with re- 
spect to beryl and boron. Govern- 
ment agencies are pushing research 
and investigations of reserves while 
many companies are spending large 
sums in prospecting and develop- 
ment, especially in Colorado, New 
Mexico, and South Dakota. 

It looks as though the price of 
beryl will remain at a very high 
level. It is reported that the Colorado 
School of Mines Research Founda- 
tion has developed a successful eco- 
nomic milling procedure for low- 
grade ores, and that a pilot mill in 
the Crystal Mountain district of Col- 
orado is doing well. 

Borazon (synthetic cubic boron ni- 
tride) has been definitely shown to 
be fully as hard as the diamond and 
with vectorial hardness differences 
probably analogous to those in the 
diamond. Aside from its present in- 
dustrial use there is some chance 
that borazon may have gem uses. 


Gems—Synthetic and Real 

Speaking of diamonds and gems in 
general, General Electric continues 
research on synthetic diamonds with 
encouraging results, but continuing 
high costs. 

At the other end of the scale, from 
the huge presses of the General Elec- 
tric Laboratories is a note that skin 
divers are doing pretty well in re- 
covering boulders of jade along the 
California coast south of San Fran- 
cisco. Some of this material is being 
exported to the Orient. 

Of interest to lapidarists and min- 
eral collectors is that the old Hima- 
laya mine in San Diego County, 
Calif., has been reopened for the 
first time since 1914 and that in the 
last five months an excellent quality 
of pink and green tourmaline has 
been extracted. 


OCTOBER 


Pegmatite exploration, induced by 
current high prices for sheet mica of 
good quality, has promoted revival 
of mining, especially in North Caro- 
lina. Work in Virginia and Maine 
has led to discovery of gem deposits 
of moonstone and green tourmaline, 
respectively. 

On the synthetic front both lithium 
fluoride and calcium fluoride are 
finding more and more optical uses, 
mostly based on their high trans- 
mission in*the infrared and ultra- 
violet part of the spectrum. Cut 
gems coated with fluoride (for high 
brilliance) are appearing on the 
market in considerable numbers, 
mainly imported from Germany. 


Titanium Dioxide 

A new development in the use of 
titanium dioxide pigment is as an aid 
in curing of concrete, particularly 
highways. Instead of using a cover 
of hay, straw, or similar material 
which must be kept moist, titanium 
pigment, along with any one of sev- 
eral vehicles, is applied to the con- 
crete surface. The pigment appar- 
ently assists in controlling the rate 
of water loss in such a way as to 
permit the concrete to cure properly. 


Canadian Uranium 

The Geological Survey of Canada 
has completed a detailed field and lab- 
oratory study of uranium deposits in 
the Halliburton-Bancroft district of 
Ontario. Uraninite and uranothorite 
are the principal ore minerals. Re- 
serves of commercial promise are re- 
ported and work has been done to 
determine the feasibility of recover- 
ing byproduct thorium, rare earths, 
and zircon. 


Editor's Aside 

Suggestions are still solicited, but 
not expected, for the letterhead ap- 
pearing above this column. The next 
issue will be devoted to events deal- 
ing with the Annual Meeting. Let’s 
hope that Bob Grogan will have 
returned from safari by then!—John 
G. Broughton. 
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Scholarships 


Joy Manufacturing Co. 


Three scholarships totaling $9000 
| have been awarded to college stu- 
| dents by Joy Manufacturing Co., 
Pittsburgh. Two are awarded annu- 
| ally to the children of employees and 
the third went to a student who was 
working for the company during the 
summer. 


Hecla-Bunker Hill 


Scholarships totaling $7,250 have 
| been awarded to 38 University of 
Idaho students and one student at 
| North Idaho Junior College from the 
| Hecla-Bunker Hill fund. These 
awards are made annually from a 
$100,000 fund established by Hecla 
| Mining Co. and the Bunker Hill Co. 
| in 1951. 

Scholarships are awarded to sons 
| and daughters of employees and to 
| student employees, without any 
| specifications concerning fields of 
| study. Other worthy students who 
are majoring in mining, geological, 
or metallurgical engineering and 
| related fields may also be eligible for 
| scholarships regardless of whether 
| they or their parents are employed 

by the companies. 


Lead Industries Assn. 


Grants to establish two new grad- 
uate fellowships in widely divergent 
| fields of ceramics have been pro- 
| vided by the Lead Industries 
| Assn. One fellowship will deal with 
the use of lead in ferroelectrics and 
| will be at the University of Cali- 
fornia. The other will be a study of 
lead glazes on structural clay pro- 
ducts at Clemson Agricultural Col- 
lege in South Carolina. 

The Lead Industries Assn. has 
established nine fellowships in ce- 
ramics. It is hoped that these re- 
search projects will add materially 
| to knowledge helpful to the ceramic 
industries and assist in making the 
best use of the unique properties of 
lead compounds. 


Princess Elkhorn Coal Co. 


The 14th annual scholarship 
awards of the Princess Elkhorn Coal 
Co., David, Ky., have been given to 
five graduating high school seniors 
in Floyd and Johnson Counties, 
| bringing to a total of 60 the number 
| of grants donated over the years. 
| During the past year 11 students at- 
| tended college with assistance from 
| the company. Forty-four seniors, 
representing 12 high schools, com- 
peted for the five awards. 


decisions 
expansion program is envisioned, 
| Stearns-Roger 
— 
DENVER + HOUSTON + EL PASO” 
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The Coal Division is actively con- 
cerned with the growth of the engi- 
neering profession, and the recogni- 
tion of AIME as an important instru- 
ment in industry leadership. As the 
only organization where individual 
engineers may earn membership, the 
Institute offers a wealth of values in 
national and local news, large and 
small-scale meetings, and continual 
association with other responsible 
engineers in a Society which fosters 
the growth of science and industry. 

But this growth depends on the 
personal contact for which the So- 
ciety is very well known. It depends 
on individual concern for fellow 
engineers who have not been ac- 
quainted with the advantages of 
membership. It is up to each member 
to extend this personal invitation, to 
endorse the Institute’s welcome, and 
to offer the first step in AIME hospi- 
tality—on a person to person basis. 
Get your colleague to fill out the 
membership application on pp. 1109 
and 1110. 

Perhaps the most important large- 
scale meeting of the Institute is the 
Annual Meeting to be held in San 
Francisco next February. The Pro- 
gram Committee of the Coal Division 
is planning seven technical sessions, 
each under the careful organization 
of the individual subcommittees. 

So far the program has been de- 
signed to provide two preparation 
sessions, one session on mining 
methods, one on safety, utilization, 
and one on carbonization. All ses- 
sions but one have been outlined to 
date. Three or four papers will be 
included in each with discussion 
from the floor. Exact titles of the 
papers are not yet available, but ac- 
ceptances have been received from 
the authors contacted. 

The Program Committee has en- 
deavored to keep in mind the fact 
that there will be a large attendance 
from the western states, and has 
tried to pattern the program so that 
it will be interesting to this group as 
well as to the people from the east- 
ern coal-producing states. There will 
be a good cross section of the coal 
industry represented by the speakers 
at this meeting. 

As now planned, each session will 
be presided over by the sub- 
committee chairman of the group 
responsible for the particular session. 
The speaker for the Coal Division 
luncheon will be a very prominent 
man representing the western seg- 
ment of the industry. 


Preparation in advance of these 
meetings often includes preprints of 
the papers to be presented. AIME 
papers from the Joint Solid Fuels 
Conference, held this month at Port 
Comfort, Va., are being pre-printed 
at SME headquarters. These pre- 
prints are available on a coupon 
basis. The coupon books may be ob- 
tained for $5.00 a book (10 coupons) 
for members or $10.00 for non- 
members. Each coupon entitles the 
purchaser to one preprint. Mail com- 
pleted coupons to Preprints, Society 
of Mining Engineers, 29 W. 39th 
Street, New York 18, N. Y. If you do 
not have any coupons left, more can 
be obtained at SME headquarters. 

A variety of papers will be pre- 
sented at this conference. The first 
morning session will cover the 
topics: Coal Level Control and Stop- 
page Alarms. Design Considerations 
for Pneumatic Coal Handling Sys- 
tem, Specific Problems Connected 
With Handling and Disposing of 
Combustion Refuse from Solid Fuels, 
and Dock Handling of Bulk Mate- 
rials. 

On the second morning the paper 
subjects will include: Railroad Car 
Dumper Coal Sampling, Drying of 
Coal, Fundamental Studies in Bulk 
Solid Flow, and Free Swelling Index 
of Bituminous Coals with other 
Standard Tests. 

The final session will cover the 
subjects: First Cyclone Furnace 
Fired Boiler in the Southeast, Start- 
up and Operating Experiences of 
Coal and Delayed Coke Fired Utility 
Boiler, and Low Coke Button Bitu- 
minous Anthracite Equipment. 

Abstracts have been received (by 
MINING ENGINEERING’S September is- 
sue deadline) for four of these pa- 
pers, including one scheduled as an 
alternate paper on A Petrographic 
Investigation of the Causes of Degra- 
dation of Sized Coal. See page 1038 
of this issue for the publication of 
these abstracts and preprint order 
numbers. 


Geologists on Caravan 
Thru Black Mesa Basin 


The New Mexico Geological Soc., 
with the cooperation of the Arizona 
Geological Soc., will hold its Ninth 
Annual Field Conference in the 
Black Mesa basin of northeastern 
Arizona. The conference will deal 
with the general geology, strati- 
graphy, structure, economic geology, 
and water resources of the Black 
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Mesa Basin. Dates for the excursion 
are October 16 through 18, with 
registration at the E] Rancho Hotel 
in Gallup, N. M., on Wednesday 
evening, October 15. 

On Thursday the group will tour 
the Painted Desert and Petrified For- 
est, staying that night at Holbrook, 
Ariz., where there will be an even- 
ing technical session. On Friday they 
will visit the Hopi villages on the 
way to Flagstaff, where the Museum 
of Northern Arizona and the Lowell 
Observatory will be open for ob- 
servation in the evening. 

On the final day, the caravan will 
travel from Flagstaff to Echo Cliffs, 
and will wind up at the rim of the 
Grand Canyon at noon on Saturday. 
A post-field trip geologic walking 
trip down Kalibab trail to Phantom 
Ranch in the bottom of the Grand 
Canyon has been arranged for the 
weekend for those who .are inter- 
ested. An extra $10 covers cost of 
meals and accommodations. 

A guidebook containing a road log 
will be furnished for the trip, and 
numerous papers dealing with the 
regional geology will be included. 
Transportation is by private car. 
Meals will be chuck-wagon style 
most of the way, and motel accom- 
modations have been arranged, with 
sleeping bag facilities for interested 
students. 


Lake Lahontan Problem 
Subject for Symposium 


The University of Nevada was the 
scene for the Symposium on Prob- 
lems of the Lake Lahontan Basin as 
well as the fifth annual meeting of 
the Great Basin Archeological Con- 
ference, August 26 through 28. A 
large attendance from all over the 
West gathered in Reno for the three- 
day event. 

The meetings were held at the 
Mackay School of Mines and were 
open to the public. The speakers 
covered such fields as archeology, 
geology, anthropology, geography, 
and paleontology. 

The first day was devoted to the 
Lake Lahontan symposium, spon- 
sored by the Sigma Xi club. the 
professional scientific research or- 
ganization on the campus. The pur- 
pose of the symposium was to review 
the work done in the ancient lake 
basin, the area once covered by a 
huge pre-historic body of water. The 

(Continued on page 1108) 
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M. J. Kelly Awarded The 
1959 John Fritz Medal 


Mervin J. Kelly, president of Bell 
Telephone Laboratories, will be the 
1959 recipient of the John Fritz 
Medal at ceremonies to be scheduled 
by AIEE. 

Dr. Kelly has earned the award 
for “his achievements in electronics, 
leadership of a great industrial re- 
search laboratory, and contributions 
to the defense of the country through 
science and technology.” The medal 
is sponsored jointly by AIEE, AIME, 
ASCE, and ASME. 

Dr. Kelly joined the research divi- 
sion of the Engineering Dept. of 
Western Electric in 1918 and ad- 
vanced to director of research in 
1936. He became executive vice pres- 


, UTAH 


ident in 1944 and president of the 
laboratories in 1951. 

During the war the laboratories 
converted almost completely to mili- 
tary research under Dr. Kelly’s guid- 
ance, for which he received the 
Presidential Certificate of Merit. He 
has since held positions with the 
Atomic Energy Commission, the 
Dept. of Commerce, and the Dept. of 
Defense, earning many honors in the 
field of science. 

He is also active in the field of 
education, serving as a trustee of 
Stevens Inst. of Technology, a life 
member of the Massachusetts Inst. of 
Technology Corp., and on many ad- 
visory committees. He is a graduate 
of the Missouri School of Mines and 
received his Ph.D. from the Univer- 
sity of Chicago, along with seven 
honorary doctorates. 


x 


Native dancing will set the mood of relaxed entertainment on the Hawaiian holiday 
after the Annual Meeting in San Francisco, Feb. 20 to Mar. 1, 1958. Soft breezes and 
swaying music will help conventioners unwind and forget the bustle of business. Plan 
now to join the lucky vacationers for tours and fun in the water and sun of the 
Hawaiian Isles. Write for reservations to Theilig International Tours, Inc., Daily News 
Plaza, Suite 2111, 400 W. Madison St., Chicago 6, Ill. The total cost for transportation, 
lodging and food: $585.50 per person. Theilig can give any additional information. 
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One of his most recent endeavors 
has been his chairmanship of the in- 
dustry campaign to raise funds for 
the United Engineering Center. 

His membership in many scientific 
and professional societies has con- 
tributed to the development of sci- 
ence in industry and education as 
well as to our national defense. 


AIME 


BOARD OF 
DIRECTORS 


Recent actrons token by the 
Institute Boord of Directors 


® Establishment of a Student Chap- 
ter at Marietta College, Marietta, 
Ohio, has been approved and Bylaws 
accepted subject to changes sug- 
gested. 


®& D. O. Kennedy has been reap- 
pointed AIME representative to the 
association at the annual meeting of 
the Joseph A. Holmes Safety Assn. 


® Nicholas M. Lazar has been ap- 
pointed representative of The Met- 
allurgical Society on the ECPD Pro- 
fessional Training Committee. 


> E. R. Borcherdt and Otto Herres 
have been reappointed as AIME rep- 
resentatives for two-year terms on 
the American Standards Assn. Min- 
ing Standards Board. 


®& Douglas Ragland has been reap- 
pointed as representative for a 
three-year term on the Engineers’ 
Council for Professional Develop- 
ment. 


® Ivan A. Given was appointed 
AIME representative at the Annual 
Meeting of the Mining Society of 
Nova Scotia in July. 

® LaVern M. Griffith was appointed 
representative on the ASA, Commit- 
tee M24, Electrical Equipment in 
Metal Mines, to replace A. C. Ste- 
venson. 


®& Use of the word Columbium for 
(Continued on page 1108) 


= 
3 
eye 
M. J. KELLY 
> 


Embie Dee says: Make your plans now 
for the San Francisco Annual Meeting. 


What's In A Name? 

“Do we change our name, and if 
so, to what?” That is the question 
now facing MBD’ers and one on 
which they have been asked to vote. 

A formal petition for name change 
was presented at the MBD business 
meeting during the February An- 
nual Meeting in New York. Plenty 
of discussion was waged—and con- 
tinues—on all sides of the question. 

Four requirements if a new name 
is to be established are: 1) that it 
be short and simple, 2) that it be 
easy to pronounce in just one way, 
3) that it represent the specific busi- 
ness of the division without infring- 
ing on established names, and 4) that 
it retain association with the exist- 
ing establishment. 

The objections to the present name 
are that it is often misspelled and 
mispronounced and is falsely inter- 
preted as improvement of the min- 
erals without substantial change. The 
petitioners suggested the more gen- 
eral term engineering as a substitute 
for the problematic beneficiation. 

Some members do not want the 
name changed, or feel that Mineral 
Engineering is so broad it would 
encompass all AIME members. On 
the other hand, A. M. Gaudin, com- 
menting in February, approves of 
the plan to organize along functional 
lines rather than commodity lines 
and feels engineering would be 
easily accepted and could be given a 
specific definition through use. 

Others commented during the 
discussion in February. William 
Newton also approves of a functional 
grouping of SME divisions but pro- 
posed the name Mineral Processing 
Engineers Divisi-n, since engineering 
was unacceptable at an earlier date. 


Herb Rose made an eloquent plea to 
retain the name, and S. E. Stein 
suggested coining the term mineral- 
lurgical for the division. 

So now members may vote on the 
four alternatives: Mineral Engineer- 
ing Division; Mineral Processing 
Division; Minerallurgical Division; 
or to retain the present name. 


Froth Flotation 


On another subject, plans are 
progressing for the 50th Anniversary 
of Froth Flotation in the U. S. for 
1961. H. G. Poole, program committee 
chairman, is considering such sug- 
gested papers as the use of sequester- 
ing agents, the use of hydroclones, 
and differential copper-lead flotation, 
plus proposed papers already sub- 
mitted by E. J. Pryor and M. Rey on 


Slake lime 


in a fraction of the time... 


regional histories of flotation. The 
Committee for France plans a meet- 
ing in June, and others in Eastern 
Europe may be contacted. 


Annual Meeting 

There are rumors afloat that 
MBD’s Program Committee, under 
the able chairmanship of Wayne 
Dowdey, has already transmitted an 
almost 100 pct complete Annual 
Meeting program to SME Head- 
quarters. 

As it now shapes up, the program 
includes eight sessions, of which two 
are joint ones with the Extractive 
Metallurgy Division of The Metal- 
lurgical Society. There are an aver- 
age of four papers per session. Don’t 
miss next month’s MBD’ers Digest 
for a preview. 


with the 


VISCOMATIC 
SLAKER 


Slakes lime as a paste, which is then 
diluted and fed as slurry, to give you— 

@® 1. Smaller particle size, resulting in better slurry 

for better process control. 

@ 2. Substantial savings in lime through more complete slaking. 

@® 3. Advantages of using cold water—no heat required. 

@® 4. Control of water by viscosity of paste. 

@ 5. Simple, trouble-free operation. 


New in conception, design and performance, the “Viscomatic” slaker 
is another example of the ultra-modern equipment that has brought 
InFitco leadership in its field. It will help you improve both your 
processes and your products—save you time, lime and trouble. 

For complete information write today for Bulletin No. 255. 


Special equipment and specialized experience of INFILco in the 
Hydrometallurgical field can be interpreted to meet your problems in 
chemical feeding, leaching, oxidation, carbonating, precipitation 

and continuous ion exchange. Your inquiry is invited. 


Infileo Inc. 


General Offices + Tucson, Arizona * P.O. Box 5033 
Field Offices throughout the United States 


and in foreign countries 


The ONLY company IMPARTIALLY offering equipment for ALL types of 
water and waste processing — coagulation, preci sedimentation, 
hange and biological treatment. 


flotation, filtration, ion exc’ 
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SUPERSET CORE BITS” 


@ Mining contractors, ore prospectors, coal operators and con- 
struction firms are realizing tremendous savings by taking advan- 
tage of our exclusive fabrication service! Contractors send us the 
necessary diamond stones from their own stocks—we hand set them 
in a super-hard tungsten carbide crown and braze to the threaded 
steel blank. Hand-set bits assure the proper positioning of each 
diamond stone to achieve maximum cutting efficiency. The carbide 
matrix holds the diamond stones until entirely used up. These ad- 
vantages mean lower drilling costs to you. We can also supply 
complete core bits or salvage the stones from used bits at nominal 
cost. Supplied in standard sizes EX, EXE, AX, BX, NX, etc. 


METAL CARBIDES CORPORATION 
Youngstown 12, Ohio 


3 BIG ADVANTAGES... 


3. SHOCK RESISTANT 


@ A complete line of low- 
cost, high-quality Talide Tips 

is offered fabricators and 
users for tipping machine bits, 
rock bits, drill bits, roof bits and 
open-pit bits. All Talide Tips 
have a special surface finish 
that facilitates brazing. Non- 
standard shapes and sizes 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Board of Directors 
(Continued from 1106) 


that element in all publications of 
the Institute was formally desig- 
nated. 


®& John P. Nielson was appointed 
Chairman of the Student Chapter 
Affairs Committee to replace Robert 
F. Mehl who will be out of the 
country for the balance of the year. 


®& The revised Bylaws of the South- 
ern Nevada Subsection of the Ne- 
vada Section were approved, sub- 
ject to one correction. 


® Establishment of the new Wyo- 
ming Mining and Metals Section 
was approved. Bylaws and a list of 
officers have been received. 


® Procedure has been set up for 
selection of AIME representatives 
on ECPD standing and inspection 
committees. Recommendations for 
ECPD appointments will be made by 
cooperative action of Societies, 
Council of Education of AIME, and 
the Board of Directors. 


® The revised Bylaws of the South- 
ern California Petroleum Section 
have been approved, including a 
change of name to Los Angeles Basin 
Section. 


Drilling 

(Continued from page 1099) 
Taconite and Limestone Blasting, by 
Gordon E. Frantti. 

On Friday afternoon the research 
program presents the following pa- 
pers: The Mechanism of Chip Gen- 
eration, by John Cheatham; Energy 
Transfer in Percussive Drilling, by 
Charles Fairhurst; Stress-Wave 
Measurements in Underground Blast- 
ing, by Arthur Ruff, and Explosives 
Research at Scientific Research In- 
stitute, by George Huber. 

The final session in the afternoon 
is to be a general review, with Lloyd 
E. Antonides giving a talk on Re- 
view of New Ideas and Techniques 
in Drilling and Blasting, followed by 
a panel discussion with prominent 
authorities in the fields of open pit 
and underground operations partici- 
pating. 

Co-sponsors of the symposium 
along with the host university, are 
the Colorado School of Mines and 
Pennsylvania State University. 


Nevada 

(Continued from page 1105) 
Archeological Conference meets an- 
nually to discuss the scientific work 
accomplished there. E. R. Larson was 
in charge of the symposium. 

The second day was mainly con- 
cerned with the Archeological Con- 
ference, with R. D. Daugherty as 
chairman. On the third day a field 
trip had been arranged to tour the 
Fallon area. President of the Sigma 
Xi club, host for the meeting, is 
David B. Slemmons, professor of 
geology at the school. 


| 
| Talide Tips for Mining Tools Give These | 
> : 
quoted on request. 


Members: Help a Nonmember fill out this handy application— 


A Constituent Society of the American Institute of Mining, Metallurgical, and Petroleum Engineers 


SOCIETY OF MINING ENGINEERS 
OF AIME — | 


29 WEST 39TH ST. Card 
NEW YORK 18, N. Y. Rec. Elected: 
Ack. 


APPLICATION FOR MEMBERSHIP IN AIME Accepted: 


(Member's Nome) 


in the SOCIETY OF 
MINING ENGINEERS OF AIME 


to be sent (If not your business address) 


Born (exact date) ot Citizen of 


ENDORSEMENTS . . . Applications must be endorsed by three AIME Members, Associate Members, or Junior Members who know the applicant 
personally. Endorser should fill in the spoces to the right of his signature. (Membership in certain other technical societies thot have equally high stondords of 
membership may be used in lieu of two endorsers if necessary.) 

If you wish the Society to secure the necessary signatures, please list the names of four members who are familiar with your profesional qualifications. 


How long have Has he been em- bd 
known the under 
(Print here) Signature tte 
quaiified 
Name 
Company 
Name 
Company 
Name 
Company 
Nome 
Company 
EDUCATION Give specific degrees and exact dates. A technical education is not requisite for membership. 
Major Subject 
Degree Or Engineering Minor 
Dates and Date Fleld Subject 
Preparatory School 
Technical 
School or College 
Graduate Work 


If you attended college but did not complete, 
indicate course taken and number of years completed 


Be Sure to Fill in Both Sides—Turn the Page 
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FOR OFFICE USE 
imissi 
hereby apply for change of stetus > tothe gredeef 
reinstatement (Member; Associate Member; Junior Member) 
Lest Nome First Middle , 
Your Business Address Where Employed 
Please State Nature 
of Company's Business: 
‘ Professional Title Present Position eee 
Address where you desire Society mail 
\ 


PRIMARY INTEREST FIELDS Please indicate the technical fields in which you ore most interested. Mork 1, 2, ond 3 in order of preference. 


Open Pit Mining (Ore) Geology (Industrie! Minerals 
Underground Mining (Ore) Geophysics ini (0 Minerals Beneficiation 
(1D Geochemistry 


RECORD OF EXPERIENCE 


additional space is needet, use separate sheet of the same 


Dates Title of Position, Name of Company 
From Te Description of your work 


| agree, if elected, to accept election, pay the necessary fees, and to abide by the Constitution and Bylaws. 


Do you desire to pay the 
Entrance Fee in four 
installments of $5.00 each 


Yes No 


“Responsible for the conduct of technical or engineering work. Employment os o teacher may be so considered responsible for conduct of work. 
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Education 
Utilizeti 
Please list in chronological order a complete record of your employment. Be explicit as to dates, your duties, nature of the work, and the extent to which : 
you were in responsible charge of your own work or of the work of others. Include all positions held, whether or not they are related to the mineral industry. 
= Name, Title and address of your immediate 
: Time charge’ with your work 


e The recently established Carolina 
Subsection of the Southeast Section 
has announced its officers for 1958- 
1959. Chairman is David W. Mitchell, 
and the co-vice chairmen are Ralph 
C. Flow and Clyde H. Robinson. The 
secretary-treasurer is Seymour J. 
Beers and the chairman of the mem- 
bership committee is Edwin R. 
Goter. The following men are on the 
program and arrangements commit- 
tee: Ralph B. Adair, Earl C. Van 
Horn, and Joseph N. McClure. 

The first meeting was in Ashe- 
ville, N. C., on April 18, where pa- 
pers were presented on the topics of 
waste disposal, core hole deviations, 
and the use of consultants. 

The second meeting was held at 
Clemson College on June 20. Gilbert 
Robinson conducted an open house 
at the Clemson Ceramic Engineering 
Laboratory and discussed its value 
to the industry of the Southeast. 


e The Ohio Valley Section an- 
nounces its new officers for 1958- 
1959. The following men have been 
elected: J. R. Lucas, chairman; J. W. 
Spretnak, vice chairman; G. H. Schip- 
pereit, secretary-treasurer; L. W. 
Coffer, assistant secretary-treasurer; 
V. D. Barth, progam chairman; G. K. 
Manning, membership chairman; and 
F. J. Barone, Jr., member repre- 
sentative. 


e The Student Chapter at Ohio 
State University participated in the 
annual conference for engineers held 
on May 2 at the university. William 
J. Verner was honored by an award 
of a Lord Elgin pocketwatch for his 


com 


Aroima the 


William J. Verner proudly accepts the Old Timers’ Award watch for his outstanding 
record as a senior mining engineering student at Ohio State University. Making the 
presentation is Prof. J. Richard Lucas on behalf of the Old Timers, an organization 
of 30 outstanding coal industry leaders. Observers, left to right, were 
speakers at the annual conference for engineers: F. M. Morgan, North American Coal 
Corp.; E. H. Hebden, Jeffrey Manufacturing Co.; Ralph Dean, Lorain Coal & Dock 
Co.; and Myron Kok, Warner Collieries Co. This Conference took place on May 2. 


outstanding record as a senior min- 
ing engineering student, a candidate 
for both B.S. and M.S. degrees this 
coming December. After graduation 
he will join North American Coal 
Corp. The presentation was made by 
J. Richard Lucas on behalf of the 
Old Timers’ Club. 


e The Southern Sierra Subsection, 


Southern California Section, toured | 


the Union Carbide Nuclear Co. Pine 
Creek mine and mill on June 28. A 
family picnic at McKinley Park 
rounded out the day. 


e The MBD Subsection, Upper Pen- 
insula Section, held its summer 
meeting at Salvador’s Restaurant at 


Three Lakes, Michigan, on July 24. | 
The group enjoyed cocktails and | 


dinner before an informal talk by 
John Van Westenburg, assistant pro- 
fessor of metallurgical engineering 
at Michigan School of Mines and 
Technology. Mr. Van Westenburg 
spoke on Recent Research in the Re- 
duction of Iron Ores. 


Correction 


The July issue, page 814, incor- 
rectly stated that the sponsors of the 
Adirondack Section’s student essay 
contest were Republic Steel Corp. 
and Cabot Carbon Co. In addition to 
these two companies, the other spon- 
sors of the contest were: National 
Lead Co., Jones & Laughlin Steel 
Corp., Gouverneur Tale Co., Inter- 
national Tale Co., the St. Joseph 
Lead Co., Barton Mines Corp., and 
Carbola Chemical Co. 


| (aries ras. 


Boyles Bros. Drilling Co., 
since 1895, has served in- 
dustry as custom drillers 
... Meeting their needs 
promptly and at low per- 
foot-cost in all types of 
drilling operations, includ- 
ing: EXPLORATION 
AND DEVELOPMENT, 
CORE DRILLING, ROCK 
BREAKING, GROUT- 
ING, SHAFT SINKING, 
MINING, QUARRYING 
and TUNNEL DRIVING. 
The latest developments in 
equipment and techniques 
are employed. Our anes 
machines and skilled crews 
can be put on the job in 
record time. Versatile, port- 
able equipment — designed 
to be moved by ground 
crews or by air — makes 
Boyles Bros. service avail- 
able anywhere. 

Write for full details on 
any surface or underground 
drilling problem. 


DRILLING COMPANY 


Leadville, Colorado... 1056 
Phoenix, Arizona... CRestwood 4-5331 
Reno, Nevada... FAirview 9-0732 
Denver, Colorado... WEst 4-0673 


t 
\ 
ALA 
| 
| 
| 
iG: 
| 
| Salt Lake City, Utah HUnter 7-7595 
: | 1321 South Main Street 
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Personals 


W. D. Lord, Jr., is now general su- 
perintendent for the Compania Min- 
era de San José in Mexico, the 
largest graphite producer in the 
country. He had been general man- 
ager at Republic Metals Co. in Ari- 
zona. For the last six months he has 
been doing consulting and mine ex- 
amination work. 


Frederick R. Jeffrey has been ap- 
pointed president of the National 
Zinc Co. Inc. to succeed Warren H. 
Leverett, who is retiring but who 
will continue as a director of the 
firm. Bern F. Buff becomes general 
manager. 


Morton H. Dorenfeld, formerly with 
Southwestern Engineering Co., has 
joined the staff of C. F. Braun & Co., 
Alhambra, Calif., as senior mineral 
engineer. He will work as a member 
of the process engineering group, 
doing consulting and economic eval- 
uation of ore dressing and metallur- 
gical processes. 


R. B. Elver, who received his B.A.Sc. 
in mining geology from the Univer- 
sity of Toronto in 1957 and an M.Sc. 


in mineral economics at Pennsyl- 
vania State University in 1958, is 
presently doing mineral economics 
work on iron ore for the Canadian 
Dept. of Mines & Technical Surveys, 
Mineral Resources Div., Ottawa. 


Douglas Crawford has been with Joy 
Mfg. Co. since his graduation from 
the University of Arizona in 1957 
and has just been transferred to 
Grants, N. M., where he is sales en- 
gineer for the entire state. 


Herbert M. Weisz has returned from 
Bolivia where he had been general 
manager of the Empresa Minera 
Catavi plant for the last eight years. 
He will be an associate professor at 
the South Dakota School of Mines 
& Technology. 


Willis M. Johns has been assigned as 
geologist-in-charge of the field sta- 
tion established in Kalispell by the 
Montana Bureau of Mines and Geol- 
ogy. This project, known as the 
Northwest Mineral Resources Sur- 
vey, is a cooperative venture with 
the Great Northern Railway and the 
Pacific Power & Light Cos. Chair- 


M. H. DORENFELD W. M. JOHNS 


man of the administrative commit- 
tee for the five-year survey is Uuno 
M. Sahinen, the Bureau’s chief 
geologist. 


Sheldon C. Bergman has transferred 
from the Mineral Deposits Branch to 
the Foreign Geology Branch of the 
U.S. Geological Survey to work on 
nonmetallic mineral resources with 
the Philippine Bureau of Mines un- 
der an ICA program. 


W. R. McDaniel, sales representative 
for Union Supply Co., has moved to 
Denver to handle heavy equipment 
sales. 


Jerome H. Remick, who has been a 
graduate student at the University 
of Michigan, is now with the Geo- 
logical Surveys Branch, Dept. of 
Mines, Quebec, working on geologi- 
cal mapping of the Chibougamau 
Bachelor Lake copper mining district. 


Rogers V. Waugh, formerly adminis- 
trative assistant for Union Carbide 


PROPOSAL FOR AIME 
MEMBERSHIP 


CHANGE OF ADDRESS AND PERSONALS FORM 


CHANGING YOUR ADDRESS? Don’t forget to notify us six ‘6) weeks before you 
move, if possible, to insure uninterrupted receipt of your publications and correspond- 
ence. Please fill in the form below and send it to: J. F. Lynch, Asst. Treasurer AIME, 


I consider the following per- 29 West 39th Street, New York 18, N. Y. 


son to be qualified for member- 
ship and request that a mem- 
bership kit be mailed to him: 


Name of Prospective Member: 


PERSONALS: Please list below your former company and title and your new title and 
company (or new work) for use in Mininc Encingerinc. (Copy deadline for personals 
items is six weeks before date of issue.) 


Former Company 


Former Title 


New Company 
New Title 


Any recent activity that would be of interest to members: 
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Address 


Ore Co., now is an engineering geol- 
ogist with the U.S. Army Engineers. 


Fred A. Brinker has been appointed 
assistant vice president of Vanadium 
Corp. of America. He was formerly 
chief metallurgist, Western Div. 


Robert Lee Evans is beginning re- 
search work on dust sampling and 
counting for the U.S. Bureau of 
Mines as a mining engineer, Branch 
of Health Research in Pittsburgh. 


Richard S. Newlin, vice president in 
charge of operations for The Ana- 
conda Co., was named president of 
the Greene Cananea Copper Co., a 
subsidiary. 


Edward H. Rott, formerly eastern 
Caribbean regional manager for Joy 
Mfg. Co., has established the Vene- 
zuelan Caribbean, S.A., with head- 
quarters in Caracas, to provide man- 
ufacturer’s representation service for 
a limited group of manufacturers. 
Through Venezuelan Caribbean the 
group attains service similar to that 
maintained by larger companies with 
a resident representative in the 
region. 


L. J. Burrows, Jr., left the Sunshine 
Mining Co. in Kellogg, Idaho, where 
he was mining engineer, to found 
the Northwest Geophysical Co. in 
partnership with his father. Initially 
the company will specialize in shal- 
low zone seismology with applica- 
tions in the engineering and con- 
struction fields. The new company’s 
headquarters are in Spokane. 


James C. Westbrook, chief of the 
Contract Finance Branch at the 
Grand Junction Operations Office of 
the Atomic Energy Commission, has 
been awarded a Superior Perform- 
ance certificate and $300 in cash for 
an outstanding job in supervising 
and administering the financial terms 
of AEC procurement contracts in- 
volving millions of dollars annually. 


Lyle Mutholland, former Materials 
Handling general foreman at Kenne- 
cott’s Chino Mines Div., N.M., has 
been named convertor general fore- 
man at the Hayden mill. Other new 
appointments at Kennecott include 
Robert McChesney, chief chemist, 
and James Halley, smelter metallur- 
gist. 


Daniel P. Ryan received the profes- 
sional degree of engineer of mines 
from the University of Alabama. His 
thesis topic was The Use of Ammo- 
nium Nitrate as a Commercial Ex- 
plosive in Limestone. He is employed 
by the Hercules Powder Co. and 
lives in Blanket, Texas. 


R. M. Lauer has been appointed su- 
perintendent of research and techni- 
cal control for the Sullivan con- 
centrator, Consolidated Mining & 
Smelting Co. of Canada Ltd., Kim- 
berly, B.C 


William A. Bowes has moved from 
Nevada where he was chief of the 


feed bulk materials efficiently, 
economically at controlled 
rates with... _ 


SYVTRON 


“Vibra-Flow” 


VIBRATORY 
FEEDERS 


check these items against your requirements 


HANDLE ARIETY SYNTRON Vibratory Feeders will handle almost any bulk 
Av. material — dry or damp — hot or cold — fine powders to 


OF MATERIALS huge chunks. 
ice 
CAPACITY SYNTRON Vibratory Feeders are made in a series of models, 
with single and multi-magnet drives with maximum capacities 
ice from 25 tons to 3,000 tons per hour. 
CONTROL FEED ‘The feed rate of SYNTRON Vibratory Feeders is instantly 
OF adjustable, simply by turning a dial knob through a number 
ice of steps from their minimum to maximum capacities. 
DRIVE SYNTRON Vibratory Feeders use an electromagnetic drive — 
There are no gears, belts, pulleys or eccentrics. 3600 power- 
ice ful vibrations per minute from 230 or 460 volts, 60 cycle, a-c. 
INSTALLATION SYNTRON Vibratory Feeders can be suspension mounted 
x from overhead — or base mounted on a solid foundation. 


Their compact construction takes up minimum space. 


You get all these features backed by one third of a century of 
engineering know how in the materials handling field. 


Products of Proven Dependable Quality 
Syntron can help you with 
problems involving... 


Vibrators 

(bins, hoppers, chutes) 
Vibratory Feeders 
Vibratory Screens 
Shaker Conveyors 
Vibratory Elevator Feeders 
Weigh Feeders 
Packers and Jolters 
Hopper Feeders 
Lapping Machines 


Rectifiers 

(Silicon and Selenium) 
a-c to d-c Selenium Rectifier Units 
Electric Heating Panels 
Electric Heating Elements 
Sinuated Wires 
Shaft Seals 
Electric Hammers 
Concrete Vibrators 


Paper Joggers 


M 258 


For more information write for complete catalog . . « Pree 
SYNTRON COMPANY 


554 Lexington Ave. ; 


Homer City, Pa. 
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personals 


continued 


Reno Section, Div. of Raw Materials, 
U.S. Atomic Energy Commission, to 
Santiago, Chile, where he is a geolo- 
gist for the A.E.C. in cooperation 
with the Instituto de Investigaciones 
Geologicas. 


Arnold H. Miller, consulting engi- 
neer, is in Europe on professional 
business, visiting chiefly Spain, 
France, and Italy. He is associated 
with Arnold H. Miller Inc. in New 
York. 


Mr. and Mrs. Merle H. Guise are in 
Yairbanks, Alaska, where Mr. Guise 
is concerned with private business. 
He had walked into Alaska over the 
Valdez Trail as a boy. 


Mark Lintz, mining and metallurgi- 
cal engineer of Prescott, Ariz., is in 
the state of Jalisco, Mexico, on pro- 
fessional business. 


Arthur Bowling, Jr., is now em- 
ployed by the Rochester & Pitts- 
burgh Coal Co. as a mining engineer. 
He had been a student at West Vir- 


Joseph E. McLean, left, commissioner of the New Jersey Dept. of Conservation and 
Economic Development extends good wishes to State Geologist Meredith E. Johnson 
upon his retirement after 30 years in public service. Kemble Widmer, right, will succeed 
Mr. Johnson in the position of state geologist and chief of the Bureau of Geology and 
Topography, as the fifth director of the State Geological Survey, established in 1864. 


Phillip D. Pack, formerly with the 
State of California Dept. of Water 
Resources in Sacramento, has ac- 
cepted the position of senior engi- 
neering geologist with Holmes and 
Narver Inc., engineers-constructors, 


in Los Angeles. 

Joseph I. Horty, editor of Hercules 
Powder Co.’s magazine The Explo- 
sives Engineer, and manager of ex- 
plosives advertising, has retired after 
42 years of service with Hercules. 


ginia University. 


ILLS NEED 


URANI 


Mayo Mine Car Coupler 


.. . the coupler with the mating instinct 


Mayo’s new, cast steel coupler for narrow gauge mine 
cars couples instantly on tangent or curves. Safe, self- 
centering link completely eliminates all hazards of 
hand couplings. Only a little more expensive than 
link-and-pin, it more than pays for itself by pre- 
venting accidents. If you can save one smashed finger, 
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bolting to existing cars. Write for Bulletin No. 21. 
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Mr. Horty was honored at a lunch- 
eon for the presentation of the Na- 
tional Safety Council’s Public Serv- 
ice Award to his magazine. It is the 
seventh time in ten years that the 
magazine has earned this award. 


Conrad Fraps, formerly of the Uni- 
versity of Arizona, now is employed 
by American Smelting and Refining 
Co. in Tuscon, Ariz. 


Frank E. Lewis has retired from ac- 
tive service at the Horse Heaven 
Mine Unit of The Cordero Mining 
Co. after 20 years with the firm. The 
Horse Heaven mercury mine has 
ceased operations. 


William G. Caple has moved from 
Ohio to Montana where he is work- 
ing in the metallurgical department 
of American Chrome Co. He had 


Institute. 


the U. S. Bureau of Mines. He had 


Philadelphia & Reading Coal & Iron 
Co. 


vanced from assistant superintend- 
ent of mines to assistant general 
manager for the O’Okiep Copper Co. 
Ltd. in South Africa, where he has 
been for the last three years. 


Charles D. Shoaf, formerly president 
of Southern Tool & Engineering 
Corp., now is evaluation engineer 
for the U.S. Treasury. 


H. Craig Argo, formerly of the Car- 
borundum Metals Co., has joined the 
Westinghouse Electric Corp. in Phil- 
adelphia as metallurgical engineer. 


Alvin 8. Cohan has been appointed 
to the newly created public relations 
position for the Scientific Design Co. 
Inc., New York. He will be respon- 
sible for advertising, sales promo- 
tion, and publicity. Mr. Cohan was 
formerly a public relations executive 


been associated with Titanium Met- 
als Corp. of America, and was man- 
ager of publications for AIME. 


Robert D. Longyear has been ap- 
pointed to the newly created post of 
chairman of the board of the E. J. 
Longyear Co. and Donald M. David- 
son, vice president of the Mining 
Div., has been elected president. Mr. 
Longyear had served as president 
for 35 years. Mr. Davidson will also 
assume the leadership of Canadian 
Longyear Ltd. 


A. P. Kibbe, president of Hidden 
Splendor Mining Co., has been elect- 
ed a vice president of Uranium Inst. 
of America. 


J. Frank Frost and W. P. Hewitt 
have been elected directors of Unit- 
ed Park City Mines Co. 


been employed by Battelle Memorial | 


Dallas E. Ingersoll is now supervisor _ 
and technologist in solid fuels with | 


been division superintendent for the | 


David O. Pearce, who had been gen- | 
eral manager at Falcon Mines Ltd. | 
in Southern Rhodesia, has now ad- | 


with J. M. Mathes Inc. He has also | 
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personals 


continued 


William McKinnis recently graduat- 
ed with a degree in mining engineer- 
ing and is now employed by Sun- 
shine Mining Co. in Kellogg, Idaho. 


John W. Finklang, formerly valua- 
tion engineer—mining for the U.S. 
Dept. of Interior, Bureau of Land 
Management, now is in Richmond 


Heights, Mo., as a cartographer at 
the Aeronautical Chart and Informa- 
tion Center. 


Solomon Lieb, representative and 
technical advisor to the Corporacion 
Minera de Bolivia, resigned to travel 
in Europe and the Far East as con- 
sultant minerals engineer for an in- 
vestment firm. He returned to his 
Long Island home during the sum- 
mer. 


E. C. Weichel, Jr., and Frank M. 
McKinley have been elected vice 
presidents of Humphreys Gold Corp. 
Mr. Weichel was manager of the 
two ilmenite-zircon mining plants 
near Starke, Fla., built and formerly 
operated by Humphreys for duPont 


racking of buildings 


* Manufacturers of Woven Wire 


Telephone HE 1-5400 
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6’ x 14’, Type F-900 
Ty-Rock Screen 
with tubular base. 


For TOP Performance 


The balanced circle-throw action of the Ty-Rock 
plus the full-floating action on large shear type 
resilient rubbers enables this screen to separate 
material with unequalled speed and effectiveness. 


The Ty-Rock wastes no power in useless, harmful 


or supporting members. It 


delivers all of the intense power to the job of 
stratifying and separating the sizes. 


Teletype cv 586 


THE W. S. TYLER 


‘CLEVELAND 14, OHIO 


Screens and Screening Machinery 


de Nemours and Mr. McKinley was 
manager of the Humphreys mining 
plant near Jacksonville, Fla. Mr. 
McKinley also becomes vice presi- 
dent of Humphreys Engineering Co. 
with headquarters in Denver. Lee 
Dailey was elected treasurer of both 
companies. Judson S. Hubbard has 
retired as vice president and treas- 
urer but continues as director of both 
companies. Jay P. Wood is vice pres- 
ident in charge of operations of 
Humphreys Gold Corp. 


Frank J. Chernosky has been dis- 
charged from the U.S. Air Force as 
project officer and is now a graduate 
student in the mineral dressing, M.S. 
program, at Michigan College of 
Mining and Technology. 


Charles G. Preble has graduated 
with a B.S. in meteorology from the 
Air Force program at Pennsylvania 
State University and will serve as 
weather forecaster for the Air Force 
at Nouasseur AB, Morocco, until his 
discharge. He was formerly with 
American Smelting & Refining Co. 
as a mining engineer. 


G. Blaine Standifird, assistant works 
engineer for the Columbia-Geneva 
Works, U.S. Steel Corp., has been 
named works engineer to succeed 
W. Truxton Purvance, who has been 
made project engineer for U.S. Steel 
at Pittsburgh. 


J. Henkel has become principal tech- 
nical officer of Commonwealth Sci- 
entific & Industrial Research Organi- 
zation in Victoria, Australia. He had 
been assistant metallurgist for the 
Zinc Corp. Ltd. in New South Wales, 
Australia. 


Samuel M. King, who has been in 
the U.S. Army as first lieutenant, 
now is an engineer for the American 
Trucking Assn. He is an observer at 
the Assho road test in Ottawa, Ill. 


John F. Ivanac, senior geologist for 
Cerro de Pasco Corp. in Morococha, 
Peru, has been transferred to Cerro 
de Pasco where he is in charge of 
the geology and assay departments. 


Hiram B. Humphrey has been hon- 
ored with the U.S. Dept. of the In- 
terior’s Meritorious Service Award 
and Silver Medal, in recognition of 
28 years of exceptional service in the 
U.S. Bureau of Mines. He retired in 
August 1957 from the position of 
mining health and safety engineer 
in Washington and moved to Menlo 
Park, Calif. 


John P. Hicks has been appointed 
secretary of the Lehigh-Boone Bitu- 
minous Corp., Bethlehem. 


M. E. Pratt, Jr. has been transferred 
to the Lucky Mc Mine, Riverton, 
Wyoming, of the Utah Mining Corp. 
where he is assistant manager. He 
had been superintendent of the Utah 
Construction Co. in Cedar City, 
Utah, the parent company. 
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Obituaries 


Donald M. Liddell 


An Appreciation By 
Philip D. Wilson 


In his 80th year Lt. Col. Donald 
M. Liddell, a member since 1916, 
passed away on Aug. 16, 1958. Colonel 
Liddell’s health had been gradually 
failing for more than a year, but his 
fortitude was tremendous. On Jan. 
29, 1958, he received the Gold Medal 
of the Mining and Metallurgical Soc. 
of America at the Society’s annual 
dinner at the Princeton Club of New 
York. On this occasion he made an 
extraordinary speech of acceptance 
of the richly deserved honor, in 
which he discussed the history of 
the medal and the accomplishments 
of the 14 prior recipients since it 
was first bestowed jointly on Mr. 
and Mrs. Herbert Hoover in 1914. 
Colonel Liddell’s citation was “Un- 
usual Contribution to the Art of 
Non-Ferrous Metallurgy and Re- 
search in Connection Therewith.” 

He was to the day of his death a 
distinguished metallurgist, starting 
immediately after his graduation 
from Johns Hopkins in 1900 in cop- 
per and lead smelting and refining, 
successively in Morenci, Ariz.; Balti- 
more; Chrome, N. J.; and Graselli, 
Ind. During and after this period he 
served on the editorial staff of Engi- 
neering and Mining Journal, con- 
cluding this phase of his career in 
1913 to 1916 as managing editor of 
the magazine. During World War I 
he served as a captain and in World 
War II he was a lieutenant colonel in 
the Army. 

From 1919 to 1936 he was a part- 
ner in the consulting firm of Weld 
and Liddell, also acting as president, 
consulting engineer, and director of 
numerous corporations during that 
period. During his later years he 
served among other activities as 
director of the National State Bank 
of Elizabeth, N. J. 

Colonel Liddell was early involved 
in the exploration of the lateritic 
nickel deposits in Cuba which were 
subsequently developed by Pardners 
Mines Corp. and later exploited and 
operated by the Freeport Sulphur 
Co. Nicaro Nickel contributed largely 
during World War II and the Moa 
Bay project is now being prepared 
for large production of nickel in a 
year or so. Colonel Liddell was a 
director of both the original com- 
panies from 1936 to 1942. 

He was the author of the Metal- 
lurgists’ and Chemists’ Handbook in 
1916, which had three editions and 
the Handbook of Chemical Engineer- 
ing in 1922, with two editions. In 
1926 he wrote the Handbook of Non- 
Ferrous Metallurgy with revised 
editions in 1931 and 1946. He was 


co-editor with H. Foster Bain in 1922 
of International Control of Mineral 
Resources; co-author with Kenneth 
Leith in 1931 of Mineral Resources 
of the United States and its Capacity 
to Produce; co-author with Gilbert 
Doan in 1933 of Principles of Metal- 


lurgy; and co-author with Jean 
Maunoury and G. A. Pfeiffer in 1937 
of Chessmen. 

In 1955 Colonel Liddell was elected 
president of the Mining and Metal- 
lurgical Soc. of America, after having 
served for a number of years as the 
Society’s very efficient secretary. In 
addition to AIME, he was a member 
of the Mining Club of New York, of 
which he was president in 1947 to 
1949. He was also an honorary 
member of the Chemical, Metallur- 
gical and Mining Soc. of South 
Africa. 

Colonel Liddell was blessed with 
a pleasing personality, which en- 
deared him to a host of friends who 
will miss him hugely and will mourn 
his loss. He is survived by his widow, 
Edith (Stabler) Liddell; one son, Lt. 
Col. Donald M. Liddell, Jr.; a daugh- 
ter, Edith (Mrs. J. Russell Twiss); 
and five grandchildren. 


In Memorium 


Mildred Esterbrook Mudd, former 
national president of the Girl Scouts 
of America, died in Los Angeles on 
Aug. 23, 1958 after a long illness. She 
lived in Beverly Hills. Mrs. Mudd 
was the widow of Harvey Seeley 
Mudd, mining engineer, who died in 
1955. They were married in 1913. She 
was born in Jersey City and attended 
the Louise Veltin School in New 
York. Her work with the Girl Scout 
movement began in 1934 when she 
was appointed commissioner of the 
Los Angeles Council. She was presi- 
dent from 1939 to 1941. In June 1956, 
Mrs. Harvey Mudd, her son, Henry 
T. Mudd, and daughter, Mrs. Caryl! 
M. Sprague, contributed over $35,- 
000 to finance the preparation and 
publication of Economics of the 
Mineral Industries. This volume is to 
be part of the Seeley W. Mudd Series 
and, in addition, will be designated 
as being in memory of Harvey S. 
Mudd. 


Edward M. Norris 


An Appreciation By 
A. C. Bigley 

It is with deep regret that I record 
the death on May 7, 1958, of E. M. 
Norris (Member 1914), whom I 
have known and been associated 
with for a great many years. 

Mr. Norris, known to his numerous | 
friends and associates as Long John, 
was born in Newark, N. J., on Mar. 
12, 1883, and served as a civil engi- 
neer for the New York Central Rail- 
way and as an assayer for the Nova 
Scotia Gold Mines before his gradu- 
ation from the School of Mines of 
Columbia University. 

After graduation, Mr. Norris started 
his career as a miner in the early | 
part of the century, and was a well 
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Ask your FLEXCO distributor or write to us 
for additional information. 


STEEL LACING COMPANY 


4629 LEXINGTON ST. @ CHICAGO 44, ILL. 


OCTOBER 1958, MINING ENGINEERING—1117 


3 
Za 
| 


| known and popular mine operator 


during his time in Butte, Mont. He 
became widely known for his abili- 
ties in mine management capacities 
and was considered an excellent all- 
round mining man and engineer. 
After his retirement from the serv- 
ices of The Anaconda Co., he was 
called upon frequently as a consult- 
ant for various producers of phos- 
phate rock in the west, as he was an 
expert in this field. 


Following his graduation as a min- 


| ing and metallurgical engineer, he 


came to Butte in 1905 and started 


| working as a miner for the Parrot 


Mine. In 1907 he became manager of 
a property in Nevada, and also acted 


| as a mine inspector in the southwest. 


On his return to Butte in 1908, he 


| worked as a shift boss for the Red 


Metal Co. which was later acquired 


_by Anaconda. In 1910 Mr. Norris 


became assistant foreman of the 
Tramway Mine, foreman of this 
property in 1912, and then was pro- 
moted to assistant general superin- 
tendent of the Meaderville group of 
mines on the east side of the Butte 


| Hill in 1917. In January 1928 he was 
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appointed manager of The Anaconda 
Co.’s phosphate operations at Conda, 
Idaho, where he was located until 


| his retirement in January 1946. 
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He was an avid sportsman, and 


| when residing in Butte, was active in 


the old curling groups and also was 
a commissioner of the Mines Base- 


| ball Groups. 


After his retirement he and Mrs. 


| Norris moved to Chula Vista, Calif., 
| but remained in touch with his many 


friends in the Intermountain area 
where he visited each summer. 


George W. Rathjens (Member 1954) 
died on Apr. 22, 1958. He had re- 
tired in 1948 from U. S. Smelting, 
Mining & Refining Co. Born in Bos- 


| ton, he received a B.S. in 1910 from 


the University of Illinois. In 1900 he 
was chief of party for the Chicago, 
Great Western Ry. and in 1904 he 
had been assistant superintendent at 
the Barber Asphalt Paving Co. He 
was later resident engineer for Tide- 
water and Deepwater Ry. before 
joining Twin City Brick Co. as 
superintendent. He worked in that 
position for several years and was 
elected vice president in 1915. From 


| 1925 to 1944 he worked for U.S. 
| Smelting, Refining and Mining Co. 
| as chief engineer, first of their sub- 
| sidiary in Alaska and then of the 
| parent company, where he became 


chief consulting engineer. On mili- 
tary leave from 1942 to 1944 with the 
U.S. Army, he was district engineer, 


| Greenland District, and chairman of 


the Price Adjustment Board. He re- 
tired as colonel of engineers. He did 
private consulting work for a few 
years after his retirement and 


| worked on the manuscript for Polar 
_ Engineering Handbook for 


U.S. 
Navy in 1953. 


1958 


Michael P. Cloonan (Member 1924) 
died on July 15, 1958, on his way to 
Washington, D. C., in behalf of Colo- 
rado lead and zinc business interests. 
He was manager of the Fluorspar 
Corp. of Walden, Colo., where he 
lived. He began his career carrying 
mail by pony to the Ontario and 
Daly West Mines in Park City, Utah, 
in 1907. He had been born in Lead- 
ville, Colo., in 1891 where he at- 
tended school. He also took the 
Alexander Hamilton business course 
in New York. He had worked for 
the Utah Copper Co., the Yellow 
Pine Mining Co., the Kirk Siman 
Smelting Co., and the Spar Mountain 
Mining Co. in Nevada, California, 
and Illinois. In 1923 he was a metal- 
lurgical engineer for the Fairview 
Fluospar and Lead Co. in Rosiclare, 
Ill. For 22 years he had been a min- 
ing engineer in Utah mines and 
mills, and was president of the Colo- 
rado Mining Assn. in 1956. 


George E. Harike (Member 1954) 
died on Nov. 28, 1956. He had been 
assistant director of the research 
laboratory for Tennessee Corp., Col- 
lege Park, Ga. He was born in Hat- 
tiesburg, Miss., in 1908 and went to 
the University of Alabama where he 
received a B.S. in chemical engi- 
neering in 1929. He worked for 
Ducktown Chemical & Iron Co., 
Southern Mineral Products Co., and 
Tennessee Copper Co. in Virginia 
and Tennessee before going to Geor- 
gia to live. 


Clifford McIntosh (Member 1944) 
died suddenly at his home in Hib- 
bing, Minn., on June 20, 1958. He was 
manager of mines for the Great 
Northern Iron Ore Properties. Born 
in Bottineau, N. D., in 1895, he 
graduated from high school there and 
attended the University of North 
Dakota where he received a degree 
in mining engineering in 1920. He 
began with Great Northern as min- 
ing engineer at Marble, Minn., and 
was promoted to chief inspector of 
the western district in 1929. He 
transferred to Hibbing in 1946 as 
chief engineer and later was made 
manager of mines for the Ore Prop- 
erties, the position he held at the 
time of his death. He was also a 
member of the Minnesota Section of 
Professional Engineers, and The En- 
gineers Club of Northern Minn. 


Kenneth T. Price (Member 1935) 
died May 13 at Port Sulphur, La., 
where he had lived since 1934. He 
was vice president in charge of 
Louisiana producing operations of 
Freeport Sulphur Co., the firm he 
joined in 1925 just after graduation. 
Mr. Price had attended the Univer- 
sity of Texas. In 1930 he became su- 
perintendent of scouting and in 1934 
was transferred as superintendent of 
production of Freeport’s first mine in 
Louisiana. He was appointed general 
superintendent of that property in 
1942, became assistant vice president 
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in 1951, and vice president a year 
later. Mr. Price was also a member 
of the Louisiana Engineering Soc. 
and the Petroleum Club of New Or- 


leans. 
Necrology 
Date Date of 
Elected Name Death 
1903 A. J. Anderson July 14, 1958 
Legion of Honor 
1944 Henry W. Bauer May 21, 1958 
1914 Oliver Bowles Aug. 2, 1958 
1942 Kenneth C. Brownell Aug 4, 1958 
1914 William L. Creden February 1958 
1920 William G. Duncan, Jr. Unknown 
1942 Paul B. Earwood Dec. 16, 1957 
1898 William W. Elmer Mar 1, 1957 
Legion of Honor 
1957 Frankin A. Flodin June 20, 1958 
1918 Frank F. Grout Aug. 1, 1958 
1905 Robert Hawxhurst, Jr. Apri 1958 
Legion of Honor 
1916 Donald M. Liddell Aug. 16, 1958 
1947 Corbin Marsh May 25, 1958 
1924 John B. Platts Mar. 10, 1958 
1903 Gerald Sherman May 20, 1958 
Legion of Honor 
1930 John P. Skinner Unknown 
1950 C. E. Taylor June 21, 1958 


Membership 


Proposed for Member: 
Society of Mining Engineers of AIME 


Total AIME membership on Aug. 31, 1958, 
was 30,496; in addition 3,125 Student Mem- 
bers were enrolled. 


ADMISSIONS COMMITTEE 


E. H. Crabtree, Jr., Chairman; Frank Ayer, 
Jack Bonardi, Edward G. Fox, J. A. Hagy, 
F. W. McQuiston, Jr., Pauline Moyd, A. D. 
Rood, L. P. Warriner. 


The Institute desires to extend its 
leges to every person to whom it can 

service, but does not desire as members —— 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


e of 


Members 


Howard E. Banta, Juneau, Alaska 
Eugene Brown, Charlotte, N. C. 

Cyrus W. Chapin, Forty Fort, Pa. 

Harry G. Cooke, Jr., Pineville, W. Va. 
Kenneth N. Garard, Window Rock, Ariz. 
Joseph G. Felder, Burnside, La. 

Helmut G. Kobler, Caracas, Venezuela 
Roger D. C. Morris, Pittsburgh 

Thomas R. Morton, Bonne Terre, Mo. 
Herbert L. Nichols, Jr., Greenwich, Conn. 
Albert G. Olsen, Lima, Peru 

Chester W. Shaw, Rosiclare, Ill. 

Robert R. Steiner, Vancouver 


Associate Members 


Walter Clark, Lincolnton, N. C. 
Edgar A. Crandall, Jr., Birmingham 


Junior Members 
Arthur E. Gebeau, Ontonagon, Mich. 
Robert D. Kauffman, Lakeland, Fla. 
CHANGE OF STATUS 


Associate to Member 
Karl N. Ruhe, Wichita, Kan. 
Berne A. Schepman, San Mateo, Calif. 


Junior te Member 
Ber! A. Trafton, Potrerillos, Chile 
Mohan Singh Vig, Nairobi, Kenya 
REINSTATEMENT—CHANGE OF STATUS 


Associate to Member 


Robert T. Novotny, Bronx, N. Y. 
Kon-Hock Khaw, Rangoon, Burma 


Student to Member 


Arthur E. Chambers, Tucson, Ariz. 
Cline E. Tedrow, Spokane 


Norble engineers and manufac- 
tures the three types of dust col- 
lecting equipment illustrated here 
in actual use. Norblo recommends 
the type or combination of types 
that will give you the best results 
at most economical cost. 


High recovery at low operating 
and maintenance costs is assured 
by Norblo engineering and guar- 
anteed performance . . . If you 
have a dust or fume problem, it 
pays you to consult Norblo. 


The Northern Blower Company 
6424 Barberton Ave., Cleveland 2, Ohio ¢ 
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Make your air come clean! 
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fitting one or more modern 
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your Dust or Fume problems 
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Listing Instructions 


Space limited to AIME members or to 
companies that have at least one mem- 
ber on their staffs. One inch, $50 
year; half inch, $30 per year, payable 
in advance. 


California 


Alabama 


FAIRCHILD AERIAL SURVEYS, INC. 


Airborne Magnetometer & Gradiometer 

eys, Topographic Mapping, Aerial 
Photography, and Photographic Mosaics 
for Mining Exploration. 


224 E. 11th St. 30 Rockefeller Plaza 
Los Angeles New York 


ASSAYS—Complete, accurate, guaran- 
teed. Highest spectrographic. 
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Calif. 


CHARLES H. URMAN 
FLOYD M. BLANCHARD 
Consulting Engineers 

Bucket & Drag Line Placer Dr 
625 Market St. San Francisco 5, Calif. 


Shaft Slope Sinking * Mine Development 
Mine Plant Construction 
1-18th Street SW, 
Birmingham, Alc. Phone 56-5566 


Micke & INC. 


FRANCIS H. FREDERICK 
Consulting Geclogist 
690 Market Street 

San Francisco 4, Cali 
Telephone: Sutter 1-1562 


Colorado 


& COWIN 
Consulting ppraisals + Reports 
1- Ctreet Sw, 
Birmingham, Alc. Phone 56-5566 


Arizona 


ABBOT A. HANKS, Inc. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacremento Street 
SAN FRANCISCO 


BALL ASSOCIATES 
Oil, Gas and Minerals Consultants 
Douglas Ball S. Power Warren 
Offices 
C. A. Johnson Bidg. 1025 Vermont By 
Washi 


Denver, Colo. 
Alpine 5-4878 1959 


THEODORE A. DODGE 
Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizona 


JAMES A. HOAGLAND 


Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizona 


WARREN L. HOWES 
Consultant 


Metailurgical Piants 
Research, ign, construction, operations 


1305 Calif. 
DAvenport 


©. W. WALVOORD CO. 
Mill-Design and Construction 
401 High St. Denver 3, Cole. 


Connecticut 


VOUGHT & CLOETER, LTD. 
Diamond Core Drilling Contractors 
(Specialists in wireline) 


2000 S. Freeway Box 5751 
Tucson, Arizona MA 4-5452 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shaft work 
— Estimates — Methods Analyses — 
Engineering Geology — Desi | 
hoisting, haulage, materials 
and reduction plants. 


503 Market Street, San Francisco 5, Calif. 


JOHN F. MYERS 
Consulting Beneficiation Engineer 
2 Putnam Hill 
Greenwich, Conn. 


CHARLES P. SEEL 
Mining Geology 
Examinations in xico 
635 North Third Ave. Tucson, Ariz. 


CARLTON D. HULIN 
Mining Geology 
7 Ardilla Road Orinda, California 


GODFREY B. WALKER 
Metallurgical Consultont 
Mineral Dressing & Extractive 

Metall 


Heavy Media a Ghecialty 
33 Baliwood Road, Old Greenwich, Conn. 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone 658 
P.O. Box 1512 
Prescott, Arizona 


Ground oes and In tation 
No. Altadena Calif’ 
Sycamore 4-1973 


[KELLOGG EXPLORATION COMPANY | 


District of Columbia 


Arkansas 


KELLOGG KREBS 
Mineral Dressing Consultant 
564 Market St., San Francisco 4, Calif. 


JOHN D. MORGAN, JR., E. M., PH. D. 
Consultant 
Business and Defense Problems 
in Metals, Minerals, and Fuels 
1001 Connecticut Ave., N.W. 
w 6, 
ME 8-1681 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


CLAYTON T. E. M. 


Consulting Mining Engineer 
822 Bank of America Bldg. 
Tel. GArfield 1-2948 
SAN FRANCISCO 4, CALIFORNIA 


Mining Engineer 
Mine Examinations 
Ventilation Surveys 
Munsey Building Washington 4, D.C. 
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APPRAISALS CONSTRUCTION GEOLOGISTS 
ASSAYERS ° CONSULTING ° GEOPHYSICISTS 


CHEMIST DRILLING MANAGEMENT DIRECTORY OF 


METALLURGICAL e 


Florida 


— Engineers 
Specialists in Heavy Minerals 


[HARRY 6. CANNON ASSOCIATES 


Explorat Ore Dressing 
P.O. Box 2432 Lakeland, Florida 


REPORTS bd VALUATIONS 


PROFESSIONAL 


ALLEN T. COLE and ASSOCIATES 
Consultants — Industriel Minerals 
Phosphate, Barite, Minerals, 
Sande 
2815 Cleveland Heights Bivd. 


Lokeiand, Florida 
MUtuel 9-9351 MUtuel 3-9033 


Frank M. Murphy & Associates, Inc. 


Box 271 Bortow, Fie. 


PAUL WEIR COMPANY 
Mining Engineers and Geologists Alles & Garcia Compeny bmg {4 
B. B. R. Drilling Co. 
Design and Construction Behre Delbear | Company 
20 No. Wacker Drive Chicago 6, Ill. Horry 8. Cannon “Assocites — Teas 
Alien T. Cole and Associates Florida 
Cowin & Company, inc. Alabama 
Indiana James M. Daniel kentucky 
Theodore A. Dodge Arizona 
Eokland and Osterstock Utah 
DIAMOND CORE DRILLING Eavenson, Auchmuty & Greenwald 
BY CONTRACT Pp. 
and world’s largest manufacturer D. Elliott ing 
Core and grout hole drilling in coal, Dovid LeCount Evans =e ansos 
metal, and non-metallic deposits, both Fairchild Aerial Surveys, inc. _ California 
ragh er 
JOY MANUFACTURING CO. Thess Gerew 
Contract Core Drill Division Graft Engineering Company twanie 
Michigan City, Indiana Abbot A. Honks, inc. California 
Frederick W. Hanson California 


DAVID iT EVANS 
om logy Phil J Missouri 
2-8954 or mone ; S. Kezmese Arkonsas 


Kentucky 


NIEL — 
AND ASSOCIATES y New 
Georgia Civil and Mining Engineering Consultants Broshears 
United States and Foreign E. Company _ Mianesste 
860 Porter Place Lexington, Ky. RL. Loolbourew 
BLANDFORD C. BURGESS Lundy 

Registered Professional Engineer Massachusetts Abe W. Me Engineering 
Mining Consultant Pennsylvania 
Monticelle, Georgia R. S. McClintock «Washington 

. Meissner 

Consulting Engineer—Industrial Minerals 4 ‘Miller, 
Deposit Location, Exploration, Process John D. Morgan, Jr. _ District of Columbia 

ign, ics, Percent- J. B. Morrow 

age 
rank M. Murph Associates, Inc. 
Idaho 42 Huntington Road Newton 58, Mass. 
Phone: (Boston) LAsell 7-1471 John F. Mye niin 

6526 Holiday Drive O'Donnell "Schmidt 

Boise, Idaho Pennsylvania Drilling Company, 

Serv: the Min Chemical H. L. TALBOT Minnesota 

Consulting Metallurgico! Engineer Lucius Pitkin, Inc. _...... New York 
Reed Engineering California 
Extraction and Refining of Base Metals Thorp D. aan Nevado 
Specializing in Cobalt and Copper Howard G. Schoenike a Texas 
Room 911, 209 Washington Street 
Boston Mass. willi J. Shedwick, Jr. _...__. Mexico 
Ilinois Shenon ond Full Uteh 


ALLEN & GARCIA COMPANY 


47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 
Authoritative Reports and Appraisals 
382 8S. MICHIGAN AVE., CHICAGO 
120 WALL S8T., NEW YORK CITY 


JOHN F. MEISSNER ENGINEERS, INC. 
Consulting Engineers 


Conveyor Systems Storage Methods 
Crushing Plants Ship Loading Docks 
Materials 


and 
Processing Plants 
308 W. Washington St. Chicage 6, Ill. 


. G, Smerchonski 
Cloyd Suite 


Sprague Henwood, | 
Minnesota 
H. L. Telbot Massachusetts 
THERON G. GEROW Conred Word Themes 
Chories H. Thurmen — California 
MINING CONSULTANT AND Leo. Conode 
ENGINEER Vought & Cloeter Lt ‘ind: 


Warren W Idaho 


Continued 


on See pages 1122 and 1123 
Page 1122 
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James A. Hoagiend Arizona 

iatizing im Material Hondling Mining: uy Ingersoll exas 

Kellogg Exploration Company California 

Kell Krebs 

Kirk & Cowin Alabome 

, Knowles Associates New York 

| 

Minneapolis 16 Mina. Godfrey 6. Walker Connecticut 

0. W. Walvoord Co. Colorado 

J. W. Woomer & Associates Pennsylvanic 


PROFESSIONAL SERVICES CONTINUED 


For other items, 


pages 1120 and 1121 


THORP D. SAWYER 
Consulting Engineer 

Registered in Dining and Civil 

414 First National 
206 North Virginia St. evada 


New Jersey 


HARRY J. WOLF 
Mining and Consulting Engineer 


One Park Place, New York 7, N. ¥. 
Cable: MINEWOLF Tel. Rector 2-5307 


& COMPANY 
SHIPPERS REPRESE ATIVES 
Mine Examination Ana a 
359 Alfred Ave. Teaneck, Jersey 


E. J. LONGYEAR CO. 
Geological and Mining 
Pho 


76 South 8th Street. ‘Min 
Graybar Bidg... —_New York 17 

Colorado Bi ip. 

Shoreham Bidg.... 

77 York Street _.... Toronto 

129 Ave. de Champs-Elysees Paris, ont. 
Zeekant 35 The Hague, Holland 


New York 


WORLD MINING CONSULTANTS, 
INC. 


Consulting Mining Engineers 
and Geologists 
220 Broadway, New York 38, N. Y. 
Worth 2-2934 


North Carolina 


BEHRE DOLBEAR & COMPANY, INC. 
Geological, Mining and Metallurgical 


Consultants 
11 Broedway New York 4, N. Y. 


HARRY LE GRAND 
Consulting Ground-Water Geologist 
Water Supplies—Mine Drainage 

Investigations—Reports 
P.O. Box 10602 Raleigh, N. C. 


R. L. LOOFBOUROW Min. Engr. 

Site Appraisals — Plans — Estimates 
and supervision of 
Underground Construction — Minton 
4032 Queen Ave. So. Minneapolis 10, Minn. 


ABE W. MATHEWS ENGINEERING CO. 
Iron Ore Concentration Plants 
Materials Handling Systems 
Design and/or Construction 

Hibbing Minnesota 


GERAGHTY, MILLER & HICKOK 
Consulting Ground-Water Geologists 


Recommendations the Solu’ of 
Ground- Water Problems 


110 East 42nd St. New York 17, N. Y. 


Ohio 


H. M. PICKERING 
Registered Professional Engineer 
Mining Consultant 


Truck Haulage & Crushing Plants 
302 E. 22nd, Hibbing, Minn. AM 3-5153 


KNOWLES ASSOCIATES 
Chemical - Metallurgical - Mechanical 
ENGINEERS 
CHEMICAL METALLURGY 
ECONOMIC STUDIES - MILL DESIGN 
19 RECTOR ST. NEW YORK (6) N. Y. 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 


Pennsylvania 


Missouri 


LEGGETTE, BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 
Water Supply Salt Water Problems 

Dewatering Investigations 
Recharging Reports 
551 Fifth Avenue, New York 17, N. Y. 


NEWELL G. ALFORD 
Consulting Mining Engineer 
Coal Property 

Oliver Building Pittsburgh 22, Po. 


PHILIP L. JONES 
Consultant 


Mineral Economics & Mineral Dressing 
Heavy Media Specialist 
405 Miners Bank Bldg. Joplin, Me. 
Tel. MAyfair 83-7161 


WILSON T. LUNDY 
Consulting Mining Engineer 
161 East 42 Street New York 17, N. Y. 
Tel: MU 7-8100 


EAVENSON, AUCHMUTY & 
GREENWALD 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 


2720 Koppers Bldg. Pittsburgh 19, Pa. 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAIN 1-1431 
705 Chestnut St. St. Louis 1, Mo. 


ARNOLD H. MILLER INC. 
Consulting Engineer 
— Mill and Industrial Investigations 
ement Desig in and Recommendations 
Cable: Tel. Cortlandt 7-0635 
120 Broadway New York 5, N. ¥. 


Nevada 


O'DONNELL & SCHMIDT 
165 B ~ BA lay 7-6960 
e re 
New Yor Y. Cables: EXAMIMINES 


GRAFF ENGINEERING 
COMPANY 
Mining Engineers and Surveyors 
39 E. Campbell St. Blairsville, Pa. 


Cc. P. KEEGEL 
Mining and Metallurgical Engineer 
Administration Appraisal 
Specializing in Management and 
Consultation in Latin America 
1721 Se. 14th St., Las Vegas, Nevada 
Telephone DUdley 4-6981 


LUCIUS PITKIN, INC. 
Mineralogists 
Assay ers—Chemists—S 
Shippers’ Representatives 
PITKIN BLDG. 47 FULTON ST., NEW YORK 
Cable Address: Niktip 


ROBERT S. MAYO 
Civil Engineer Lancaster, Pa. 
Specializing in Concrete Lining of 
Tunnels, Haulageways and Shafts. 


Special Equipment for Subaqueous 
Construction. 
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Mineral Foundation 
: | Cores Guaranteed Testing 


J. B. MORROW 
COAL CONSULTANT 
Oliver Bldg. Pittsburgh, Pa. 


CONRAD WARD THOMAS 


Mining Consulting — U. S. and Foreign 


EXAMINATION VALUATION 
EXPLORATION 


DIVERSIFICATION FINANCING 


Bank of the Southwest Building 
Houston, Texas 


CApito!l 7-5855 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting In- 

dustrial Water Supply. Mineral Pros- 

pecting Large Diameter Drilled Shofts. 
Reports 

1205 Chertiers Ave., Pittsburgh 20, Pa. 


Utah 


Washington 


G. IRVING 
Consulting Mining Geologist 
Mine Examination and Valuation 
Geological Investigations 
Counsel in Development and Exploration 
Financing of Prospects 
ASSOCIATED WITH INVESTMENT 
EXCHANGE 
616 + 706 Securities B 
Seottie, Washington Phone MAin 4-5416 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. 
Diamond Drill Contractors and 
Manufacturers 
Cire borings for testing mineral 
de posits in any part of the world. 


CENTENNIAL DEVELOPMENT CO. 


Consulting Mining Engineers 


Contractors 


Shaft Sinking — Tunnel Driving 
Mine Development 


Eureka, Utah 


Phone 560 


R. S. MeCLINTOCK | DIAMOND DRILL co. 
Spokane 
DIAMOND CORE DRILL CONTRACTORS 
Diamond Bits — Drilling Accessories 


West Virginia 


FREDERICK W. HANSON 


Mini 


ng Engineer 


Operat 
32 So. 13th E., Salt Lake City 2, Utah 


DIAMOND CORE DRILLING 
CONTRACTORS 


7 Mineral Deposits 
Foundation Borings 


MOTT CORE DRILLING CO. 
Huntington, W. Va. 


J. W. WooMeEr & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bidg., Pittsburgh, Pa. 


EAKLAND & OSTERSTOCK 
Consulting Mining Geologists 
700 Newhouse Bidg. 
10 Exchange Place Salt Lake City, Utah 
EL 9-6185 


Wyoming 


D. H. ELLIOTT 


MINING PHOTOGEOLOGIST 
P. 0. Bex 1007 Casper, Wyoming 


Tennessee 


JAMES A. BARR 
Consulting Engineer 
Mt. Pleasant, Tennessee 


PRODUCTION AND MANAGEMENT 
SPECIALIST 


ROGER V. PIERCE 
Underground Mining Methods, Cost 
Cutting Surveys—Production — 

Mine M 


— M 


Bidg. 
Salt Lake City 4, Utah 


EMPIRE 3-5373 


Canada 


M. G. SMERCHANSKI 


Consulting Mining Geologist 
Registered Professional Engineer 
411 Childs Bidg. Winnipeg, Manitobe. 
Phone: Whitehall 2-6323 


Consulting Mining, Engineer 
onsult! ining 
Sanford Day Road 
Concord, Tennessee 


Texas 


SHENON AND FULL 


Consulti 
1351 


Mini Geo: 
2300 


‘as 
Sait Lake City 8, Utah 
Telephone HUnter 4-725! 


Philip J. Shenon 


Roy P. Full 


LEO H. TIMMINS, P. Eng. 
MINING ENGINEER 
Examinations - Reports 
Financing of Prospects 

1980 Sherbrooke, Montreal 
Phone Glenview 2376 


Suite 700 


GUY E. INGERSOLL 
Registered Professional Engineer 
in Texas, Arizona and New Mexico 
Mine Examinations and Geological 
5505 Timberwolf Drive Ei Paso, Texas 


EXAMINATION—EVALUATION—EXPLORATION 
METALLIC AND NONMETALLIC MINERALS 
DOMESTIC—FOREIGN 
HOWARD G. SCHOENIKE 
Consulting Mining Geologist 


4039 Turnberry Circle 
Houston 25, Texas 


MOhowk 5-7079 


INDUSTRIAL PLANT DESIGN 


F.G.TORKELSON CO. 


Mexico 


Process De 
Economic Studies Pont Layout 


ENGINEG ERS 
34 E. First South + Salt Lake City, Utah 


Virginia 


PHILIP B. BROWN 
Mexico 


Mine & Economic 
Ave de las Quintas No. 20 307 
Perrol, Chih., 


WILLIAM J. SHEDWICK, JR. 


Mine and Geologic Reports 
and Latin America 
New Jersey License 2744-0 

P. De La Reforma 20-304 Mexico 1, D.F. 


THOMPSON & LITTON 
AND MINING ENGINEERS 


Wise, Virginia 


Surveys Apraisals Design 
Tel. Wise 6215 


Southern Rhodesia 


DAVID C. SHARPSTONE 
MINING ENGINEER ond GEOLOGIST 
Bulawayo So. Rhodesia 
Private Bag : Tigg Cables : Minexams 
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ABCs Scale Div. . 
McDowell Co., inc. 
Edward Howard & Co. 


Allis-Chaimers Mfg. Co. 
Construction Machinery Div. 
Bert S. Gittins Adv., Inc. 


Allis-Chalmers Mfg. Co. 
Industrial Equipment Di 
Compton Adv. Inc. 
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Arizona Chemical Co. 
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: Leadership in Equipment Engineering 
Pays off in Money-Saving Performance in the 


DENVER 
AGITATOR TYPE 


FILTER 


Distinctive design gives proper tank agitation plus majntenance- 
free operation—eliminates submerged bearings, packing glands and 
at pulp-diluting sealing water. 


Simple (patented) DENVER mechanism pulsates, supplies proper pulp agitation 
to keep solids in suspension. Rubber diaphragms seal tank ends, eliminate sub- 
merged bearings, packing glands...no possible contamination from grease or 
dilution from sealing water. Lowers maintenance costs. 


Uniform particle suspension results in higher filtra- 
tion capacity, lower moisture content and more 
uniform, dryer filter cakes—for trouble-free, depend- 
able, PROFITABLE operation. 


The DENVER Agitator Type Disc Filter is but one ex- 
ample of DECO leadership in equipment engineer- 
ing —through functional design, sound 

research and practical experience. 


Agitation mechanism available on all sizes 
of DENVER Disc Filters (2', 4’, 6’ and 9 


"DENVER High Capacity Filters 
Remove Moisture Efficiently 
at Low Cost 


DENVER Disc Filters provide extremely large 
filter area for given space. Patented drain- 
age grooves in disc sectors provide positive 
blowback and producing dryer filter cake. 


Write for Bulletin F9-B5. 


NEW 

TORONTO 

VANCCUVER 
MEXICO, 4 
LONDON 
400 tee: ath JOHANNESBURG 
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You can depend on the EDISON R-4’s 
brilliant, unfailing light... 


reserve filament means 
continued, full light 


See the double filament in the bulb? 
It’s your proved protection against 
lost time for the miner, and a short 
crew for the foreman. If one filament 
burns out, a turn of the switch re- 
stores continued, brilliant, full illu- 
mination—working light, not just 
emergency light! 


The battery that 
doesn't fail on the job 


Because light is only as dependable as 
the battery that provides the power, 
battery service life is the only answer 
to performance. The Edison R-4 Bat- 
tery does not destroy itself to func- 
tion, does not deteriorate when not 
in use. You get the most dependable 
light, shift-after-shift, for years. 


The M.S.A. Service 
Engineer makes your 
lighting his business 


Your Edison lamp installation—Self- 
Service, Standard or Modified—is the 
responsibility of a trained M.S.A. 
Service Engineer. His planned system 
of return calls insures your receipt of 
the maximum service from your 
lamps. You benefit from this re- 
sponsible know-how in peak lamp 
performance, more efficient and eco- 


nomical lamphouse procedure. 


MINE SAFETY APPLIANCES CO. These Edison R-4 QUALITY 


SAFETY EQUIPMENT HEADQUARTERS 201 North Braddock Avenue, Pittsburgh 8, Pa. tures, and service, give you that extra 
- At Your Service: 77 Branch Offices in illumination that lets you realize every 
; the United States and Mexico production advantage from today’s 


mechanized equipment. Let us show 
MIME SAFETY APPLIANCES CO. OF CANADA, LTD. you how this vital mining tool can 


When you have a safety problem, M.S.A. is at your service Toronto, Montreal, Calgury, Edmonton, Winnipeg, help fill the gap between average and 
«+ « Our job is fo help you Vancouver, Sydney, N.S. peak production with greater safety. 
Write for details, 
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